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THE AMERICAN WATCHMAN’S TIME DE- 
TECTOR. 


The American Watchman’s Time Detector is designed 
to keep an exact record of the doings of the night 
watchman in any establishment where it is in use. The 
instrument, closed with a Yale lock, is placed in the 
office and connected by insulated electric wires to. push 
buttons or key buttons placed in different parts of the 
premises where the watchmen are required to pass. As 
the watchman passes on his rounds he operates each 
button in turn, and this is instantly recorded in the 
detector in the office, showing where each watchman is, 
and when he is at each station or button. 

The record is made on a paper dial twelve inches in 
diameter (shown in cut), which revolves on time by a 
clock movement. The record is made by needles, each 
punching a hole through the paper dial, one of which 
is operated by each key button. Ifthe button is oper- 
ated, a record is made; if it is not touched, no record is 
made. 

A new dial is put on every morning, so that a daily 
record is kept of the doings of the uight watchman. 





long it was left to rest, but when it was again sharpened 
aud used it appeared to hold its keenest edge as well as 
before it got tired. Barbers tell me their razors in 
constant use get tired in the same way, and woodchop- 
pers say their axes sometimes seem to get soft all at 
once. Possibly constant and hard usage may cause 
changes in crystallization that would account satisfactor- 
ily for the peculiarity alluded to. Locomotive engineers 
often observe peculiar misbehavior in their machines, 
which possibly may be the result of continued heating, 
friction, and pounding. When a tool gets “tired,” ora 
machine “ balky,” give it a rest. 





Canal Between Lakes Michigan and Superior. 

Willian H. Morrell, of New York, who is working in 
the interest of the proposed ship canal uniting lakes 
Michigan and Superior, was in the city yesterday on his 
way to New York. He said: “I have just returned 
from looking over both routes proposed, the Big Bay De 
Noque and the Little De Noque. I incline to think that 
the latter is best, and will so report. Our presen} plan 
is torun the canal from Escanaba and Gladstone to 
Mursing, on Lake Superior. There wecan get an excel- 
lent harbor, sheltered by Grand Island, Marquette and 
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A BRAZILIAN FOREST. 





. The great forest plains of Brazil, says Dr. Busby, a 

traveler in that region, if they were grass covered would 

present an appearance very similar to that of our own 

prairies, except that over the greater portion the surface 

of the country is so level that there is little to separate 

the rivers. During part of the year very little traveling 

occurs in this country. The rivers, which unite to form 

the Madeira, in this section at certain seasons of the 
year all unite to form one vast lake and a greater part 
of the country is under water. lt is no uncommon 
occurrence to see the water flowing up streams as the 
level of a stream is raised higher than that of the other 
which ordinarily flows into it, by means of additions 
higher up. The smaller streams have an almost 
imperceptible current. They are extremely deep and 
narrow. I have parted the brush from the mouth of 3 
stream which was narrow, but which had a depth of 15 
or 20 feet. The banks of this stream would be so 
covered with vines that you could hardly land. You 
could hardly penetrate for a single foot. Progress is 
prevented by the rushes, the driftwood and the brush. 








instrument and from any distance, and for any number 
of watchmen; one dial keeps the whole 
record, which can be read at a glance. As 
each station is independent of the others, 
it shows which are visited and which are 


Escanaba on either shore, have subscribed equal 





not. Each ring on the dial corresponds to 
a station, so that a nine-station system has 
nine circles on the dial, and fifty-station 
system a dial with fifty circles, etc., and if 
five men were to make a record on this 
(fifty-station instrument), each one having 
ten stations, the record of the first watch- 
man might be made to appear on the ten 
outside rings of the dial, the record of the 
second man on the next ten rings, and so 
on, so that all of the men can be making 
their rounds at the same time; and still a 
record for each one will appear on the dial 
entirely distinct and independent of the 
others, as one station has no connection 
with the others. It makes no difference 
how many watchmen are employed ; there 
is a separate record for each, and one 
watchman cannot make a record for the 
others without it being recorded on the 
dial. We have instruments keeping a 
record of thirteen watchmen on a single 
dial, and the wholeis read at a glance. 
There is no possible way of making the record except 
by operating the button. It is mechanically so simple 
that it is not liable to get out of order, and when once 
put in operation requires little attention. It can be put 
in position by any competent mechanic. It is impossible 
to tamper with itin any way without certain detection. 
The wire is cabled both inside and outside and covered 
in exposed places. Manufactured by the Cleveland 
Electrical Manufacturing Co., Cleveland, O. 
Tools, Like Men, Get Tired. 

Iron Industry Gazette. 

I have seen a first-class chisel get tired and act as 
though it was possessed of the King of Sheol. It would 
not keep its edge, and the more I sharpened it, the 
sooner it would lose its edge. I called the attention of 
a shopmate, a grizzled old veteran, to the peculiar 
behavior of the chisel. He looked it over and handed 
it back to me, saying: “ The tool is all right, only a little 
tired. Lay it away and let it rest. It will come out all 
right again, just like a man whois tired.” 1 did not 
believe the old fellow, and I really thought he was crazy 
to talk of a tool getting “tired,’”’ but as there was no help 
for it, the tool was Jaid away. I do not remember how 
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THE AMERICAN WATCHMAN’S TIME DETECTOR, 


amounts to put through new and accurate surveys. The 
line as now projected, will be about thirty-six miles 
long, and a lock of from eighteen to twenty feet will 
cover the rise. The country is favorable, as we can use 
the channel of the White Fish river about two-thirds of 
the way across, and at the divide there is a small lake 
which will serve as a reservoir and feeder for our lock. 
The surveys will be pushed at once, and the matter will 
be brought before Congress at the next session. The 
canal will do away with the long {and tortuous journey 
through the straits and Soo, In the trip between Chi- 
cago and Duluth, 271 miles will be saved, or 542 on the 
round trip with all that implies in wages, insurance, etc.” 
—[Marine Record. 





THE first iron made in New Jersey was at a place 
just south of Trenton, from the limonite or bog ore that 
abounds in that section, and the first forgemaster was 
Governor Lewis Morris, who came to Monmouth from 
Barbadoes before the year 1680. When the revolution 
came on, the iron men had grown skillful enough to 
make cannon and shells for the continentals; also big 
shallow pans in which to evaporate sea water and sup- 
ply salt when the foreign article was cut off. 








After this region is passed there is a~belt of peculiar 
trees called Ambalbas, about the’ size of our ordinary 
forests of maple, poplar and small oaks, yct 
it is not noticeable only as a fringe to the 
neighboring frowning forest which towers 
up behind it. Vines fall down over the 
trees of smaller growth, covering them like 
a mantle, and in many places falling into 
the water. Back of that occurs the cane 
brake of various species of bamboo, three 
miles in width, and then you can reach the 
forest proper. Here ther are no such ob- 
stacles as you find in the mountains. The 
travel is not so difficult. There will be 
long stretches where we can thread our way 
with success, then we come again to the 
jungle where the tanglecommences. Once 
there we have to force our way; cutting 
our way is not practicable, for every tine 
you cut something else falls in your way. 
There is nothing to do but to place your 
shoulders against the mass and simply push 
your waythrough. Among this cane brake 
run several species of deer and a great 
number of tapirs, and it is the home of the 
prowling jaguar, which lies in wait for 
other animals,-as does the alligator. Here, 
too, we are liable to encounter enormous 
anacondas. Once you get to an install- 
ment of the forest proper, instead of having bright 
butterflies and singing birds, you reach a region which 
is more like a region of death. The surface of the earth 
is covered, it is true, with vegetable growth, but it is at 
the summit of the trees 150 feet above us. If you could 
look on the surface of this forest it would be a mass of 
green, but you are below and it is like a subterranean 
region with only a dark twilight, and it is all silent as 
the grave. There is a damp earthly smell to the air, 
which is not penetrated by the rays of thesun. The 
trees are often as thick as in our own forests. We can 
only imagine what scientific treasures we could secure 
were this upper region accessible to us. After all, the 
region is richer in vegetable growth than the mountain 
region, but it is so far above us we can’t see it.—[Wood 
Worker. ew 


Aw Italian engineer has completed the survey of a 
proposed canal across Italy, from near Castro, on the 
Tyrrhenian Sea, to Fano on the Adriatic. It will be 180 
miles long if it is ever built, and will cost $100,000,000. 








Tux New Castle (Pa.) Wire Nail Company has sent 
to Germany for $80,000 worth of manufacturing material 
which cannot be had in this country, 
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IRON TRADE REVIEW. 
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MOISTURE IN IRON ORE, 
iatcitiinicns taal 

Several iron importers have been engaged in a legal 
contest with the United States Government respecting 
the payment of duties on moisture in iron ore, or only 
on the ore itself, At Philadelphia, on the 12th inst., 
Judges McKennan and Butler, of the United States Cir- 
cuit Court, took up the suits. by John W. 8. Earnsbaw, 
an importer of that city, and by Sebastian B. Schlessinger, 
Clark L. Lehman, J. Mitchell Ciark and Ludwig Dreier, 
of the iron house of Naylor & Co., of Boston and Phila- 
delphia, against John Caldwalader, collector of customs. 
Mr. Earnshaw brings his suit to recover an alleged ex- 
cess of custom duties amounting to $71.61 on three impor- 
tations of iron ore. Naylor & Uo. claim $371.61. The 
bill of complaint alleges that in importing say 1,000 tons 
of ore, the article will contain at least 10 per cent. of 
moisture, and if the ore is placed in open air where the 
sun can strike it, there will be a sbrinkege from 1,000 
tons to about 900 tons. It is urged that the 75 cents per 
ton duty can be collected enly on the real importation, 
and not on the moisture. 


Mr. Isaac Fegeley, president of the Warwick Iron 
Company, of Pottstown, was one of the several witnesses 
called by the plaintiffs, who testified that iron ore is 
bought and sold on a basis of being dried at 212°. Wil- 
liam H. Thurston, president of the Bethlehem Iron Works, 
and who employs 3,000 men, testitied that he had pur- 
chased iron ore since 183, and dealers always, with one 
exception, treated the water, which was mechanically 
and not chemically, combined with the ore, as distinct. 
and not a part of the ore, and trade was done on a busis 
of its being heated to 212°. At the close of the plain- 
tiff’s case, Assistant District Attorney Carr made a 
motion for a non-suit, un the ground that the meaning 
of the term iron ore had been determined by the 
Supreme Court as ore in the crude or natural state, and 
it is a question of Jaw for the court to pass upon, and i+ 
without the province of a jury. The motion was over- 
ruled. The defense was then «pened by Mr. Carr, who 
tri-d to show thatthe commercial designation of iron 
ore is ore in its natural or crude state, William D. 
Rees, of Cleveland, O, who is in a company who pro- 
duce 225,00U tous yearly, testified to the same fact. 
Other witnesses for the defense were Joseph D. Weeks, 
David F. Houston, president of the Crizer Steel & 
Ircn Works, R. F. Smith, James Pickauds and Thomas 
Wilson. 

Powell Stackhouse, vice-president of the Cambria 
Iron Cumpany, said that the person had to take his 
chance as to the amount of moisture contained in the 
ores. Ia recent years, 1881 and 1882, allowance for 
moisture was made. The custom was in vogue iv 
isolated cases before then, but did not beccme genera) 
until later years. Frank S. Witherbee, of Fort Henry, 
N. Y., who is with a firm second in the United States as 
a producer of i.on ore, testified that the term iron ore 
means the ore with water both chemically and mechan- 
ically combined. If a pile of 900 tons was placed by a 
pile of 1,000 tons, and the smaller pile was made wet 
with rain, so that its weight increased to 1,000 tons, the 
intrinsic value cf the two piles would be same as before, 
and they would both be ore, although the water does 
not increase the metal. “Louis E. Stanton, of Croeker 
Bros., of New York, corroborated the testimony of the 
water witnesses. The remaining witnesses that were 
called were George H. Ely, president of the Western 
Iron Ore Association; William D. Marvel, J. Wesley 
Pullman, Robert C. Thomas and John M. Hartman. 
The interest in the suit was very much restricted by the 
court practically ruling out testimony which referred 
exclusively to domestic ores. The salient points of the 
case were presented in writing both by the defendant 
and the plaintiffs, and in the charge to the jury the 
court gave written affirmations or objections to these 
various points, and then addressed the jury upon the 
teetimony. Without going into the detail of the charge 
of the court, or attempting to touch upou the various 
points made, it is fair to assert that the principal issue 
which the jury had to decide was whether sufficient 
evidence had been presented to prove that the custom, 
even in handling foreign ores, is to sellthem as ore 
dried at 212° F., or whether this provision was not ex- 
pressly stipulated in all or many of the contracts which 
were made for dry ore. While the Government might 
have strengthened its case in several points, it was in 
the main well conducted, and notwithstanding the fact 
that the ruling above mentioned interfered somewhat 
with the plan Jaid out it was evident early in the trial 
that the plaintiffs would not be able to sustain their 
claim. It was no surprise, therefore to find a verdict for 





the Government returned by the jury after they had 
been out for the hour which the court took for recess at 
noon.—[lron Age. 
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THE LIGHT SHEET IRON INDUSTRY. 
clpclaattihitibeaee 

We understand that a project is on foot for the 
starting uf a Jight sheet iron mill in Cleveland. Con- 
cerning the present condition of this particular industry, 
the Iron Age of October 18, says: 

In some portions of the country, particularly in the 
West, a positive famine has been raging in light sheets. 
For weeks the demand has been so great that no stock: 
can be accumulated in the hands of the leading dir- 
tributors at trade centers to meet the demands of the 
small consumers. Orders are booked in advance oi 
receipts, which keep the stock moving from the receiv- 
ing department to the shipping room. The mills are 
being pressed for deliveries in advance of vates agreed 
upon when contracts were made, but they so anticipate: 
their entire cu:put that they have allowed no margi: 
for such a condition of affairs. The work they now 
have in hand will keep them busy much beyond the 
usual active season, while some manufacturers believe 
they will be able to run full time until next Summer. 

Allusion has been made in our market reports to some 
of the causes of this activity in ligit sheets. One ui 
the main reasons assigned, and prubably the only one 
which has been far-reaching in its influence, is the rapic 
growth of the iron-rovfing trade. While this branch uv) 
business has shown a steady advance for years past, i 
has made remarkable progress this seasun. Carefu 
observers estimate the consumption of sheet iron to 
roofi: g, siding, ceilings, shutters, eic., in 1888 at fully 
28 per cent. above that of 1887. Numerous establish- 
ments are working up 334 per cent. more sheet iron thir 
year than last, some have made gains of 50 per cent. 
and it is stated that one concern will probably reach 6 
percent. A large part of the increased use of iron 
roofing has taken place in the East, whereas, in previ- 
ous years the West was peculiarly the home of iron 
roofers. This is explained by the growing favor with 
whicu iron roofing and siding are being received by 
owners of manufacturing establishments. Corrugateu 
iron buildings are being erected instead of more ex- 
pensive brick and stone structures. Increased room fur 
warehousing goods is thus obtained at Jower cost, and 
with fully as great protection from fires originating 
outside as though brick and stone were used. Sheds, 
stables, depot sheds, awnings for stores and a variety o1 
other uses in the same line calling for light and strong 
roofing have stimulated the consumption of sheet iron 
most remarkably. More iron than ever before is going 
into shutters, doors and other methods of protection 
against fire, while sbeet iron ceilings are steadily grow- 
ing in favor for decorative purposes. The galvanized 
iron cornice-makers constitute in themselves an impor- 
tant subdivision of the roofing trade, and they consume 
an increasing portion of the output of the sheet mills. 











So Called Indian Shell Mounds. 

Mr. E. T. Dumple, writing in Tne Geological Bulletin 
of Texas, brings out a very interesting fact, and one 
which may shed some light upon the question of who 
were the builders of the shell mounds of the coast regions 
of Texas. During the great storm of 1886, which so 
nearly destroyed Sabine Pass, one of these shell mounds 
which was near a certain house on the river bank and 
the locality of which was exactly known, was destroyed 
or carried away by the violence of the waves and rebuilt 
nearly half a mile further up the stream than it former- 
ly stood. It is, therefore, possible that these so called 
Indian shell mounds, which are composed almost entire- 
ly of shelis, with fragments of pottery and sometimes a 
crumbling bone or two, were not built, as has been sup- 
posed, by Indian tribes who lived on shell fish. but are 
entirely due to the action of the water ; and the presence 
of the Indian relics may be easily accounted for by re- 
membering that these mounds are usually found in low 
ground, and, being high and dry, would naturally be 
selected as camping places by the Indians in their hunt- 
ing and fishing expeditions.—Science. 


-_— 
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Canal in Mexico, 

At Villalerdo, Mexico, recently, work was begun on a 
canal 10 conduct water to Tlahuilalo. Several thousand 
men are employed, and 10 steam dredges are now en 
route from England. The length of the canal will be 
over 20 leagues, and it will be finished in six months. 
Vhe canal will open up arich cotton belt to the com- 
pany constructing it.—([Industrial World. 








A NEW EMPIRE IN THE NORTHWEST. 





By the action of Congress and the national executive, 
moet of the great Indian reservation in Northern Mon- 
tana was thrown open to settlement, the Indian title 
having been peacefully extinguished. The newly 
acquired region extends from one hundred and four 
degrees three minutes to one hundred and fourteen 
degrees of west longitude, or from the eastern boundary 
of Montana to the main range of the Rucky Mountains. 
[ts mean length, east and west, is about four hundred 
and forty miles, and its mean width eighty miles, the 
trea being about thirty-five thousand equare miles, or 
over nineteen million acres. A tract embracing about 
two hundred and eighty square miles lying around the 
the Poplar River agency, and another of much less area 
between the Little R »ckies and Milk River, are excepted 
from the purchase and still reserved. This leaves an 
area of about seventeen million acres open to settlement. 
[he work of surveying it is going forward as rapidly as 
practicable, but it will take about two years to fully 
complete and file the survey and-maps. Meantime a 
steady it flux of settlers has already beguo, who will 
acquire what is known as “ squatters’ rights.” if they 
settle in gocd faith on the land. These “ rights” will 
zive each man an option of ninety days within which to 
tile a claim when the Jani comes into the market. 
According to the terms of the Act of Congress, no land 
can be acquired on the newly opened tract save by pre- 
emption or homestead. Thus, no individual can 
»btain more than three hundred and twenty acres. 

The Territory was recently visited by the writer of 
this article, and so far as could be j idged from a some- 
what cursory view, it seemed to fully jistify most that 
has been spoken and written in its favor by explorers, 
from Lewis and Ciark in 1804 to more recent ones. It is 
in the main a plateau or “ bench land,” lying north of 
the Missouri, and well watered by that river and its 
tributaries. The famed Milk River Valley extends for 
tbout three hundred mules thruugh the very heart of the 
region. This valley is intcrsected at frequent intervals 
by tributaries of the Muk River. The soil is a deep 
black loam, resting on a clay subsoil. A luxuriant 
growth of grass clothes the gently rolling country, 
broken only by the frequent belts of timber which line 
the streams. Wherever the primitive sod has been 
broken, as at the various military posts, wheat, oats, bar- 
ley, potatoes, and all garden vegetables grow well. 
Che climate is milder, and the mean temperature con- 
siderably higher, at least in the western portion, than in 
corresponding Jatitudes further east. This is caused by 
‘he Chinook winds, which reach the region from the 
Pacific, warmed, as they are, by the Japan current. The 
c.imate is far from equable, however, « shift in the 
direction of the wind causing a change of many degrees 
of temperature in a very few hours. The rainfall is 
much more abundant in the southern and settled por- 
tions of Montanna. Ina 1887 and the present year the 
precipitation was ample for all purposes of successful 
agriculture. The St. Paul, Minneapolis & Manitoba 
railroad traverses three-fourths the length of the region, 
about midway between its northern and southern 
boundaries. 

To sum up, here is a virgin tract nearly as large as 
the entire State of [udiana, covered with nutritious 
grasses, fairly well provided with water and timber, 
with a soil in the valleys which seems well adapted to 
producing the small grains, while the higher and more 
broken portions are fit:ed for grazing; with the climate 
of high northern latitudes somewhat tempered by the 
mild winds from the Pacific; a large portion of it tra- 
versed by a great railroud line.—[Western World. 








Strength of Ropes. 
A test of the average tensile strength of ropes was 
recently made in Paris, with the following result; the 
lergth of specimens for testing was 13 feet : 


Lbs. per eq. inch. 








White hemp... ‘eendameesanbaiiieibonmmest 10,590 to 11,290 
Tn ee sc anhetalannaiee 7,7 0to 8.400 
White msnilla.. ...... 9,800 0 10,600 
Wh te Blea... scene srceesseveere cesecerecssccenes 1 GON to 7,' 0 
Flat. tarred hemp or manilla.................0+ 7,810 to 8,400 


Arope of uuannealed wire has an ultimate tensile 
strength of about 55,000 pounds per square inch of sec- 
tion of metal; when annealed the ultimate strength is 
reduced to about 45,000 pounds, but the elongation is 
nearly doubled, being 12 to 16 per cent. in annealed 
wire. The best wire ropes for mining purposes have a 
much higher tensile strength. The tensile strength of a 
wet rope is only one-third that of the same rope when 
dry, and a rope saturated with soap or grease is stil} 
weaker.—[Ohio Valley Manufacturer. 








IRON ‘'TRADE REVIEW. 
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CONDITIONS GOVERNING THE PRODUCTION 
OF DIFFERENT GRADES OF PIG IRON.* 





The grade of iron is dependent upon the following 
conditions : 

First. Upon the chemical composition of the individ. 
ual ores. A high manganese pig cannot be produced 
from an ore low in manganese, or a low phosphorous pig 
from phosphoric ores. 


Second. Upon the chemical composition of the whole 
mixture. Reduction of manganese is facilitated by a 
strongly basic condition of the slag-forming constituents 
of the mixture; sulphur is eliminated by a strongly 
basic slag. Moreover, the melting point of the slag 
produced depends upon its chemical composition. 

In general, the greater the amount of elements more 
difficult to reduce than iron (silicon, manganese, etc.,) it 
is desired to reduce and cause to alloy with the iron, the 
higher the melting point of the slag must be. 


Third. Upon the mineralogical condition of the con- 
stituents of the mixture. Thetemperature of formati: n 
of the slag is more important than the melting point with 
regard to the grade of iron produced, and depends upon 
the amount of silica in the slag, and the condition in 
which the slag-forming constituents exist. The d.ffer- 
ent reducibility of different ores also must be taken into 
consideration. In smelting difficultly-reducible ores, 
more iron is slagged off than when smelting easily 
reducible ones. It is also harder, in the first case, 
to produce iron high in silicon, carbon or manga- 

Fourth. Upon the temperature of the melting zone of 
the furnace. The reduction of manganese and silicon ip 
large quantity requires high temperatures, so that high 
silicon or manganese pig cannot be produced in a fur- 
nace working cold. The temperature of the furnace 
depends upon the temperature of the blast, the nature of 
the fuel, the proportion between fuel and ore, and the 
heat consumption of the furnace. The latter is greater 
when large amounts of manganese and silicon are 
reduced, and when smelting difficulty-reducible ores, 
than in the reverse case. All these conditions together, 
cause a larger fuel consumption and the employment of 
a more bighly heated blast, the higher in silicon or man- 
ganese the pig is desired to be. 


Fifth. Upon the quantity of blast which the furnace 
receives in unit of time, or more correctly, upon the pro- 
portion this amount of air bears to the cubic capacity ot 
the furnace. The more air a furnace receives the quicker 
the smelting proceeds and the greater the quantity of 
iron produced, but the more easily unreduced iron may 
be slagged off, and the less the amount of silicon and 


manganese reduced. Therefore, a furnace making white | - 


iron requires closer watching than when making grey 
iron or high manganese iron. By the proper mixing of 
several ores, or by mixing the same with suitable fiux, 
different grades of iron may be produced from the same 
ores, even when the original condition of the ores 
appears to be more suitable forone purpose than the 
other. Bog ores, intimately mixed with quartz or 
quartzy red hematite ores, nearly always promvte the 
production of grey iron ; on the other hand, high man- 
ganese spathic ores when used to produce grey iron, 
have a tendency to make the iron white if cooled sud- 
denly, and this effect is still more marked if white iron 
or spiegel is produced, a large amount of alumina in the 
ore makes it more snitable for making grey than white 
iron, because it raises the temperature of formation and 
melting point of the slag. Conversely the production of 
grey iron is more difficult if ores low in alumina are 
used. 

It is self-evident that in the producticn of a specified 
iron, no ore should be used {rom which elements detri 
mental to the employment for which the iron was 
intended might be introduced. The employment of 
spiegel generally requires freedom from phosphorus ; 
this is also the case with grey pig for Bessemer use. It 
would be absurd to smelt phosphoric ores for this pur- 
pose. The amount of phosphorus is of small import- 
ance in foundry or ordinary white iron, the basic, Bes- 
semer or Thomas process requires a high phosphorous 
pig; for this purpose phosphoric ores are employed. A 
large amount of manganese is detrimental to foundry 
iron, as it has a tendency to make it slightly harder and 
whiter. For making white iron it js more advantageous 
than detrimental. High phosphorous manganiferous 
ores are more suitable for the maaufacture of white iron, 
while low manganese ores may be employed for both 
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purposes, but are better adapted, especially if men) in 
alumina, for grey than'for white iroa. 

The purpose for which the ore is used must’ dena’ 
upon the above considerations, according to its nature. 

Independent of the size of the furnace, the character of 
pig iron produced has a very marked influence upon 
the daily output. 

The output of a given furnace being greatest when 
running on white (or high) irons, the production, whea 
different grades of iron are made, has been found to be 
about as follows: 


White (or high) pig ir0m.........ccsse..ssseeresres sovveenes 
Grey (or found -y) pig iron wai 
Spicge eisen (1" to 12 per cent. manganese 
tpieseleisen (high manganese)...... ..........seceseses 
Ferro manganese (6 per cent. manganesv)........ 














THE CHAPPELL DRILL CHUCK. 





A personal inspection of the drill chnck herewith 
illustrated, shows it to be admirably adapted to the end 
in view, and in every way a serviceable tool. Referring 
to Fig. 2, showing the various parts, the largest piece 
shown is the cast iron shell or body of the chuck, into 
which the worm gear (shown at right of shell) fits 
nicely. The jaws are placed in their slots in center 
piece, and this is placed inside the worm gear and shell, 
titting both parts well, and is thus held firmly in place 
bya taper pia passing through both center piece aud 
shell. The worm (shown at lower left-hand corner) is 
then screwed into the opening shown in shell, thereby 
meshing with the worm gear, a left-hand screw is put in 
end of worm to hold it in position when reversing the 
motion} and the chuck is assembled, save the steel cap 
with the small screws shown in the cut. The extreme 





Fie. 2. 


length of the chuck and jaws is 2{ inches ; largest diam- 
eter 28; weight about 24 pounds. 

The following claims are made for this chuck : 

First. Its application of power by the worm and gear, 
in the upper end of which are cut the cams, which 
move the jaws both in and out give, we believe, the 
most powerful gripping chuck in the market. 

Second.: Its wearing surfaces being large (jaws having 
a bearing 9-16-inch long and 5-16-inch wide on the 
cams) give a chuck that runs as near perfection as can 
be arrived at by adjustable jaws. 

Third. The large bearings prevent the jaws in this 
chuck from tipping up at outer end, as many chucks do 
after using a short time, which have only a short bear- 
ing at base. 

Fourth. That its lasting qualities are second to none 
because of its first-class workmanship; in addition to 
large bearings, is proved by the fact that one of the first 
of this style chucks made, was made with a bronze or 
gun metal worm and cams four years since, and is in 
good condition to-day, having been in constant daily 
use during this time. 

Fifth. It is well made in every way ; the manufact- 
urer having an experience of over <0 years in making 
one of the best lines of chucks made in Connecticut. 
All parts are of steel but outer shell, which is of fine 
grade cast iron, jaws and worm of cast steel hardened, 
and jaws ground out in center to secure accuracy in 
holding work. 

Sixth. lt is practically a dirt-proof chuck. The parts 
being covered by a steel cap which prevents shell from 
breaking open, and at the same time secures the parts 
from chips or dirt. 

Seventh. The jaws cannot be run out of the chuck by 
an inexperienced workman while using it, and no mat- 









ter what position the jaws are in, there are no sharp 
angles or projections to cut the hands or tear the clothes 
of the operator. Merwin A. Bartlett, Canton, O.; is the 
sole agent for Ohio. 


BRITISH VIEWS Ot AMERICAN BESSEMER 
PRACTICE, 








Bessemer steel manufacturers in the United Kingdom 
“have long been astonished and puzzled by the extra- 
ordinary output of the Bessemer works of the United 
States. Not merely in respect of the number of blows,” 
says the London Ironmonger, “ but also as regards the 
tonnage per week or month the American makers of 
Bessemer steel appear to be far ahead of us—so far, in- 
deed, that our manufacturers are very curious, not to say 
anxious, to know ‘how it is done.’ In Great Britain the 
practice pursued in produciag B +ssemer steel is fairly 
uniform, and it is generally conveded that considerable 
expedition characterizes the work from beginning to 
end. Yet, with all our skill and knowledge, we are ad- 
mitiedly behind the American makers to a very marked 
extent. They seem to get more steel in a week out of 
seven-ton converters than we do from ten-ton converters. 
A remark made at last week’s meeting of the Iron 
and Steel Insti:ute by Captain Jones, of the Edgar 
Thomson Steel Works, may, perhaps, aid in elucidating 
the myetery. Captain Jones said that proper care had 
not been taken in the manufacture of certain American 
steel for bridges, and he ‘let the cat out of the bag, by 
stating that the ‘blow’ was probably performed ia not 
more than eight minutes, and the ferro-maganese put in 
cold. If that period represents anything like the gen- 
eral length of time given to the‘ blow’ in the United 
States, we need wonder no longer that so many heats per 
shift are got out in the Bessemer works there. A short- 
ening of the blowing time by from 80 to 100 per cent- 
must mean a good deal in a week’s work, and the fact 
goes a long way in helping us to understand the enor- 
mous outputs of the American works. It is an entirely 
different question as to whether the steel thus, produced 
is what it ought to be. If Captain Jones is correctly 
informed—and so able a gentleman certainly is in a 
position to know whereof he speaks—it is obvious that a 
good deal of the American Bessemer material must be cf 
very poor quality. The very short blow is likely to 
render that result moderately certain, but to put in the 
ferro-manganese cold is quite sufficient to make the pro- 
duct anything but steel. In saying this we do not seek 
to attach general discredit to American Bessemer steel, 
but desire simply to show that where really good and 
well-made steel is to be turned out it is not possible to 
make it in substantially less time or in much larger quan- 
tities than is done by our own works. This is true of 
ordinary rail steel, and is necessarily even more em- 
phatic in relation to steel containing specified percent- 
ages of carbon for purposes other than rail-making.”’ 





Another Standard Gauge Road to the Ohio River, 

The month of November wiil probably see the last of 
another narrow gauge road, as itis then proposed to 
change the gauge on the Connotton Valley R.R. The 
new steel is being laid outside of the narrow gauge 
track on standard ties, so that the final work in changing 
will be light. The Brooks Locomotive works of Dun- 
kirk, N. Y., supply the new locomotives, all of the 
latest and best desigos. Toe Pullman Car Co. are build- 
ing the new passenger coaches. They will have the 
Martin steam heaters, steam being taken from the loco- 
motive. Four hundred new coal cars are being made 
by Pennock Bros., of Minerva, Onio. The road has 
now in operation 158 miles of road. They are build- 
ing a branch from South Solon to Chagrin Falls, and 
opening up one of the fivest sections of stone quarry 
lands in che State. It is proposed to run through trains 
from Chagrin Falls to Cieveland, which will be a great 
convenience to local travel. They are also building an 
extengion of 30 miles from Coshocton to Zanesville. As 
a narrow gauge road, the Connotton road has been 
isolated, and debarred from any profitable interchange 
of business, as a standard gauge, the whole situation is 
changed. It becumes a feeder to other roads, and, in 
tnrp, is fed by them. 

Reaching important coal fields, it opens up great 
additional facilities for a large development of them, 
by reason of a much wider market afforded. Through 
the extension of the Lake Erie & Wheeling, and the 
Cleveland, Lorain & Wheeling railroads, another line 
will be opened to Wheeling, and the Ohio River. 

We are indebted to Mr. Albert Rokusek, ‘teneral 
Freight and Passenger Agent, for the information of 





the plans of the company. 
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THE ETHICS OF FREE TRADE. 

There is not a foreign English trade journal comes to 
us that does not bear witness to the struggles of work- 
men for better recognition—their urgent demands for a 
larger compensation, and strikes and notices of strikes. 
An advance is agreed to in some cases, but refused in 
most. Unrest and disquiet seem to pervade all classes 
of English workmen, and on all hands it is tacitly 
allowed that their condition is not a satisfactory one. 

Is there any hope for the English workmen? Are 
there any causes at work which tend to better his con- 
dition in the near future ? 

The resent meeting of the Trades Union Congress, in 
England, and some of the utterances of its President 
occasions a lengthy. editorial in the Jronmongery of 
September 15, from which we shall make extracts. It 
says: 

We freely admit that in past years there may not have been on 
the part of capitalists, considered as a whole. that regard for the 
material welfare of labor which abstract ethics would exact ; 
but is it probable that if the relations of employer and employed 


had been reversed, the position would not have been improved. 
This seems to us to be of the feeblest sort of reasoning. 


The capitalist has no right to think what might have 
happened, had things been reversed. His course should 
be a plain and straightforward one, to endeavor to look 
after the interests of those who labor for him as care- 
fully as he looks after his own. Such action would 
soon convince workmen that capital and labor was not 
antagonistic : . 

The President of the Congress, amongst other “ highfalutin”’ 
expressions says: ‘* Economic forces are working against human- 
itarianism”’ This appears to us as a mere piece of rhodomontade, 
of the meaning of which the speaker had no very clear concep- 
tion, or otherwise it is a distinct attempt to set classes by the ears. 
The question of humanitarianism has but little todo with eco- 
nomic principles, and if the associated Unions intend to give battle 
to the latter they must inevitably suffer absolute defeat. Asa 
mere principle of volitical economy labor possesses only the value 
which the demand for it insures, and that value rises and falls as 
the demand for it increases and lessens. It is, therefore, neither 
judicious nor fair to enunciate a sweeping condemnation of cap- 
italists—past, present, and to come—because they have been 
guided and will be guidedin the conduct of their enterprises by 
economie principles. : 

Above is the admission that labor has not been treated 
as well as might have been, but capital must not be 
blamed, for economic principles wouldn’t let them do 
otherwise. Humanity, a principle coeval with man’s 
creation, must not be considered as against economic 
principles, evolved by man, and established as rules to 
guide the intercourse of communities, according to the 
views of the originators. 

The President congratulated Congress upon the fact, 
that much had been done to decrease the hours of labor 
and enhance wages, and that further advances in this 
direction must be made. To this the editor replies : 


Does he know whither he is drifting ? or is he uvable to appre- 
ciate the logical issue to whieh that programme, if accomplished, 


will condust him? It must be said that during the period under 
his review, Great Britain was at the zenith of her manufaciuring 
prosperity, and the practical absence of competition rendered it a 
comparatively simple matter to adjust the fair classes of labor. 
But the circumstances have entirely changed. We have now 
powerful competitors, whose ability to compete arises mainly 
from long hours of labor, and the low rate of wages which 
obtains. It must be obvious to any man who will take the trouble 
to think that to increase permanently the cost of iron, manufact- 
ures would be to intensify that competition a hundred fold, and 
if pursued to a sudicient length, that such a policy would entirely 
destroy our manufacturinginterest. * * * * #* 

The great question is, are we to retain what trade we have, or 
are we to embark upon a policy which would inevitably intensify 
the competition from which our capitalists, no less than our 
laboring classes, are suffering, and which, if pursued to the 
bitter end, will leave neither profit for the former nor employ- 
ment for the latter. 


It follows, from all this, that the outlook for the 
British workman is gloomy in the extreme—that he 
mast be content with the hours he now works and the 
wages which he now receives—that English industries 
are confronted with a competition so formidable, as to 
be seriously felt now, and a standing menace to the 
future, and that British workmen must not raise their 
voices in their own behalf, but silently “ grin and bear 
it.” Now Free Trade may be economically right, and 
Protection economically wrong, but one fact is beyond dis- 
pute, that the condition of the workingmen inthe United 
States is infinitely better than that of the workmen of 
Great Britain, and while one country does not recognize 
“humanitarianism” in business, the other does. It is 
sometimes much safer to hang on to what is, than to 
what ought to be, in other words, “ the frythg-pan is 
better than the fire.” E. C. P. 








THE GREAT SALT SYNDICATE. 

We copy the following from Ironmongery (England) 
of the 13th inst., just received - 

“The fiat is issued. The great salt syndicate is an 
actual fact—Mr. Corbett has been won over, and salt is 
to be advanced about 100 per cent. The poor folks in the 
salt business want amelioration of their circumstances 
quite as urgently as chain makers and nailers, and a 
small advance will not hurt the public, will be beneficial 
to nnmbers of working men and women, and last, not 
least, pay the syndicate.” (Italics ours). 

We don’t know who Mr. Corbett is, but we do know 
thata lot of feebling Free Trade or Tariff Reform 
speakers and editors have been going in apparent 
ecstasies over the clause in the Mills bill, which relieved 
the working man and farmer from taxed aalt, and 
howling that only in a protected country could trusts 
and syndicates exist. They wilfully ignore the facts, 
first, that domestic competition has reduced the price of 
salt in this country to merely nominal figures, and 
secondly, that Free Trade England is as prolific, if not 
more 80, in ‘“‘trusts” than Protective America. 








SHUTTING THE STABLE DOOR AFTER THE 
PONY IS GONE. 

The past has been prolific in instances of this easy 
but useless operation, and Cleveland is the scene of the 
latest performance. Years ago, the citizens had indirect 
but almost positive knowledge, that owing to the 
absolute control possessed by a single officer over the 
city’s funds, reaching as they have done, by reason of 
the city’s unexampled growth, to enormous sums, a reck- 
less or dishonest official might plunge the municipality 
into serions temporary embarrassment, and possibly loss. 
Instead of promptly recognizing the exigency of the 
case, and taking immediate steps to provide proper con- 
trol and checks, year by year glided by in fancied 
security. At last, the sound business sense of a few 
men,demanded new methods of doing the city’s busi- 
ness, and succeeded in securing the passage of a law 
covering the situation—this was to take effect on the 
15th of October inst. But when the time came, the 
stable door was wide open, and the pony securely 
ambling amid Canadian or foreign scenes. 

It is hardly probable that the city will eventually lose 
anything, owing to the large bond, $500,000, and the 
undoubted financial ability of the bondsmen to meet all 
proper demands upon them—but that is neither here 
nor there. No opportunity for embezzlement should 
ever have been afforded. No single man should ever 
have had the power to personally control such vast 
sums ; no matter how upright his character, how estab- 








lished his moral and business position, or how wealthy 
he may be reputed, the funds passing into bis hands 
form a great public trust, in which the whole community 
is interested, and to protect which no safeguards should 
be wanting. 

There seems to be a sort of hideous but alluring 
glamour around public funds, that oftentimes leads into 
false and deadly paths those*who would be least sus- 
pected of any weakness. 

The fatal temptation is presented of a temporary use, 
with early repayment, but frequent and renewed abstrac- 
tion takes the place of repayment, until the only alter- 
native of the unhappy one, is flight or death, or prison. 
As far as public funds are concerned, no such temptation 
should be possible. It may be argued that absolute 
safety is unattainable, as even with abundant checks, 
collusion among several may result in the same way— 
while this is possible it is not probable. The new law 
governing the management of the city funds seems to 
be carefully drawn and fairly ample, and after the con- 
fusion and annoyance and public shock of the present 
disaster have passed away, such a contingency in the 
future would seem to be impossible. 








“THE SURVIVAL OF THE FITTEST.” 


Boston, Oet. 22.—The Norway Steel & Iron Company, with 
extensive works on Dorchester avenue, South Boston, has decided 
to wind up its affairs, close up its works, and go out of business 
altogether. Fully five hundred men will be thrown out of work. 
The business of the company consists of rolling iren, steel, boller 
plates, etc. The concern is particularly well known through- 
out the centre of the country, because of its dealings in Swedish 
iron. 

Albert Geiger, the treasurer of the company, said to-day that 
the contemplated liquidation has been forced by a long recognized 
and an unsurmountable inability to compete with Western iron 
companies, such as those in Pittsburgh, where their close prox- 
imity to both the iron and coal mines, gives them an enormous 
financial advantage over the Eastern companies, which have to 
pay freight rates on both coal and iron, aggregating large sums. 
The tariff of about 45 per cent. on raw iron is another reason 
which has led the company to take the step noted. Mr. Geiger 
expressed the opinion that if iron—the raw material—could be 
imported free of duty, the company would be able, despite the 
competition with Pennsylvania, to continue its busigess success- 
fully. 


We are sorry for the Norway Iron Company, and fur 

those other mills and furnaces, that before long must 

follow their example. Vast stores of iron and fuel that 

were unknown or inaccessible when the Norway works 

were started, are now, through the exampled develop- 

ment of the country, in the midst of, or alongside of 

flourishing, laboring, consuming and producing com- 

munities, who necessarily wagea friendly but deadly 

commercial warfare npon less-favored sections. The 

competition that comes by reason of free trading in the 

United States, is reducing, and necessarily must gradu- 

ally reduce the price of all manufactured articles, and 

those who can meke the cheapest will stay, the rest must 
go. The Treasurer says that if the duty could be taken 
off of his raw material—pig iron, they could continue to 
run, despite Western competition. While we are sorry 

that 500 men should be thrown out of employment by 
the closing of these works, we are glad enough that the 
thousands and tens of thousands of hardy men, who dig 
the oree and coal, and turn the coal into coke and tranr- 
port the same by rail and vessels, and make it into Mr. 
Geiger’s raw material, have the chance of doing all this 
work in this country, rather than England should have 
the opportunity of supplying us. It is a fundamental 
rule that the mapy must be protected, even if a few 
suffer, and the makers of over 6,000,000 tons of pig iron 
must be looked after, rather thana few hundreds or 
thousands who work it up. As far as the people are 
concerned, the shutting up of one or even many estab- 
lishments, makes no difference. The low cost of trans- 
portation enables the finished makes of works far away, 
to be sent everywhere. Generally, prosperous condi- 
tions obtain, and the men who are now discharged will 
have no difficult in earning a livelihood elsewhere in 
this favored country. The capital invested will neces- 
sarily suffer in the closing up, but this is one of the con- 
tingencies of business life, and the wise meet promptly,, 
what must come sooner or later. E. C. P. 





THE experiments with melinite shells against the 
Resistance are reported to have shown that those pro- 
jectiles are unahle to penetrate armor of over 2 in. or 
3 in. thickness. 
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YEARLY SHOWING OF BRITISH IRON AND 
STEEL TRADE. 





The report of Mr. J. 8. Jeans, Secretary of the 
British Iron Trade Association, showing the production 
of pig iron and stock on hands, and the production of 
Bessemer and open-hearth steels, isat hand. The make 
of pig iron for three consecutive half years was as fol- 
lows, in gross tons : 





i hs to Six months to Six months to 

Fe nen 1888. Dec. 31, 1887. June 30, 1887. 
902,804 3,773,812 3,668,115 

Tons. 

Increase over previous six months 128,992 

Inesense Over same period in 1887............csss000 689 


Of the make during the first half of this year, 1,549,- 
265 tons was hematite pig; 1,958,319 tons was forge and 
foundry pig; 153,053 tons was spiegel and ferro-man- 
ganese, and 242,185 tons was basic pig. 

The stock on hand was 2,673,860 tons, against 2,616,- 
366 tons at the end of 1887, or an increase in stored pig 
iron of 57,494 tons ; showing an incr:ased consumption 
and exportation of 71,498 tons. The increase of con- 

sumption in the United Kingdom for , was 585,739 
tons. 

The production of Bessemer steel ingots, for three con- 
secutive half years, was as follows, in gross tons : 

Six months to 


Six months to Six months to 


June 30, 1888. Dec. 31, 1887. June 30, 1887. 
1,051,481 1,148,849 915,554 

Tons 

Decrease from previous SiX MONEHS.........00...seeeeeees 97,368 

Increase Over same period in 1887.......0.--sccseeseeees 135,927 


The production of Bessemer steel rails was : 





Six months from Six months to Six months to 

June 30, 1888. Dec. 30, 1887. June 30, 1887. 
487,174 576,062 445,785 

Tons. 

Decrease from previous six months 88,888 

Increase Over same period in 1887........-cec.secseeeesses 41,389 


Over 53 per cent. of the Bessemer steel ingots were 
disposed of as follows : 

















Tons 
Plates, fish plates and angles 32,609 
Bars, tees and forgings 104, 
IGRI CNET MeO iceccaisbidsnnsipsciahaiias, Captinanbcincbarsessy 170,711 
SIOO POTS. cocsccsessncncovececcese acnveos sescnsevecenersesesscenensenses 46,96 
Castings......... 2, 


The production of open-hearth steel was : 
Six months to Six months to Six months to 


June 30, 1888, Dee. 31, 1887. June 30, 1887. 
616,421 575,714 405,390 

Tons 

Increase over previous six months... 707 

Increase over same period in 1887.......0...-.sssseeeeee 211,031 


The steel produced was used as follows: 


Plates and angles... 
Bars, tees an forgings... 
Blooms and wiltets sis 8 RE 


Bi iicstnaesvecigen point seat a 

The decided nical in a the pais of pig iron on hand 
is noticeable. Taking Mr. Jean’s figures for the con- 
sumption of pig iron in 1887, 7,317,067 tons, the stock 
now on hand amounte to over 36} per cent. of the annual 
British consamption, or, in other words, to a supply suffi- 
cient for 19 weeks, and must represent a locked-up cap- 
ital of some $27,000,000. This stock, which first com- 
menced to attract attention in 1882, when it amounted 
to 18.2 per cent. of the year’s consumption, reached 37 
per cent. in 1886, and fell to 36 per cent. last year. 

The production of both Bessemer ingots and rails, 
shows the effect of the loss of market in this country, 
through the reduced railroad mileage under conatruc- 
tion. 

The increase in production of open-hearth steel, 
depending as it does, so largely on ship-building, must 
be thoroughly satisfactory to the English iron masters, 
as it, to possibly a greater extent than any other British 
product, gives three profits, viz., the profit of production, 
the profit of ship building, and the profit of ship owning. 
—[Railroad Gazette. 











—— 


A NEW SOURCE OF COKE SUPPLY TO 
CLEVELAND. 








Although the coke made on the line of the Rochester 
& Pittsburgh road has been well known in other places, 
it is only recently that an effort has been made to intro- 
duce it in Cleveland. 

The Rochester & Pittsburgh Coal & Iron Company, 
have their headquarters and mines at Walston, Jeffer- 
son County, Pennsylvania. They control from 17 to 
20,000 acres of coal lands, and are both large shippers 
of coal and coke makers. 

The Lower Freeport, which, in many localities, is 
worthless, here thickens up into a splendid seam, giving 
not less than 6 feet of clean coal. ‘The capacity of the 
— at Walston aud Adrian, is about 7,000 tonsa 

ay. 

There are 700 ovens at Walston, and 450 at Adrian. 
A particularly favorable feature about this coal is that 





the lump is a favorite commercial coal, and the small, 
which ordinarily sells for little or nothing, commands a 
good price as coke. 

The following analysis, made by McCreath, comes to 
us with the assurance that it is an average sample of the 
coke as shipped : 


Water...... 
Volatile matter.. $ 
Pized carbon 
A 
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100.030 

Phosphorus 008 
This shows decidedly better that the average Con- 
nelisville and foundries using it state that it is perfectly 
satisfactory. The development of this new field is par- 
ticularly satisfactory, inasmuch as it offers a thoroughly 
good article, and in event of a strike at any time in the 
Connellsville field, a source of supply to those using 
Connellsville coke. Its proximity to Buffalo, only 184 
tiles, ought to stimulate the use of it, and the develop- 
ment of iron-and steel industries at that point. It 
reaches Cleveland by way oi Salamanco and the N. Y., 

P.& O. 








The Minnesota Iron Range. 

The character of Vermilion ore is already widely 
known as the highest and best on the continent; and 
the immense deposits of it make the region the richest 
iroa country in the world, and its development into the 
leading range of the country will come in two or three 
years, says the Pioneer Press. Years ago, George U. 
Stone, the organizer of the Minnesota Iron Company, 
became interested in the region, but it was not until 
1883 that his efforts bore fruit. That year the Duluth 
& Iron Range railroad was started and the next year 
the first ore shipments were made. Since that time 
there has been a steady increase in the output, and next 
year it will be more than doubled. Shipments by years 
from the range were as follows : 








Tons. Tons. 
1887 390,467 | 1885.. 225. 
1886 305,954 | 1884 62,124 








The Minnesota mine is the largest vroducer in the 
Lake Superior region. Next year the work of the range 
will be much greater. The Minnesota company is pre- 
paring to ship 600,000 tons, and the Pioneer, Zenith, 
Chandler and two or three other new mines will make 
their first shipments. The total output of the range for 
1888 is estimated as high as 500,000 tons, but it depends 
largely upon the state of the iron market, and the 
rapidity of the work of putting new mines in shape for 
business, as well as upon the railroad facilities furnished. 
The Duluth & Iron Range is now completed nearly thirty 
miles east from Tower, which will make accessible many 
of the best locations. The same road will be further ex- 
tended in the near future. It is owned by the same 
men as is the Minnesota Lron Vompany, and its growth 
will not only keep pace with the growth of the range, 
but will precede and render possible much of the devel- 
opment. 


The World’s Silk Production. 

The total world’s production of raw silk in 1887, 
according to statistics recently published at Lyons, 
France, was 11,710,000 kilos, equal to about 25.762,000 
pounds, against 23,386,000 pounds in 1886, 20,497,400 
pounds in 1885, and 21,837,200 pounds in 1884. The 
detailed production in kilos of 2 1-5 pounds, by coun- 
tries, is given in the following table : 





1884, 1885, 1886, 1887, 

kilos. kilos. kilos. kilos. 
France and Spain........... 568,000 591,000 729.000 800,000 
Italy and Austria...........2.952,000 2,625,000 3,405,000 3.750,000 





tal fi Sr ek Sake! 3,520.000 3,216,000 4,134,000 4,540,'00 
cues wees I 623,000 "677,000 730,000 


8 ovencibes ocesstiaea 2,695,000 2,631,000 2,444,000 2,450,000 
a : phaanne onseesonsiecokes 774,000 715.000 1,110,900 1,080,000 
Yokohama...........:.+++0--1,346,000 1,372,000 1,484,000 2,100,000 
Caloutt]r....r.cree-ereeeseeres 861,000 760,000 781,000 800,000 





Total for Eastern Asia...5,676,000 5,478,000 5,819,000 6,430,000 


Total production ........ 9,926,000 9,317,000 10,630,000 11,710,000 
—([Bradstreets. 








Glue for Damp Places. 

For a strong glue, which will hold in a damp place, 
the following recipe works well: Take of the best and 
strongest glue enough to make a pint when melted. 
Soak this until soft. Pour off the water as in ordinary 
glue-making, and add a little water if the glue is likely 
to be too thick. When melted, add three table-spoonfuls 
of boiled linseed oil. Stir frequently and keep up the 
heat till the oil disappears, which may take the whole 
day and perhaps more. If necessary,add water to make 
up for that lost by evaporation. When no more oil is 
seen, a table-spoonful of whiting is added and thoroughly 





ANOTHER RAILROAD BRIDGE OVER THE 
OHIO RIVER. 
wipinioesiligaiiniien 

Advices from Wheeling seemed to indicate that the 
building of a new double track, Union Railway Bridge is 
now assured, and that the work will commence forthwith. 
Jt will be loeated at the upper end of Wheeling, and 
connect that city with Martin’s Ferry, on the Ohio side. 
The bridge will be about 2,000 feet long, and 90 feet 
above low water. For the accomodation of the gen- 
eral public, foot-walks are provided on either side. The 
completion of this bridge, is a matter of large interest to 
several existing Ohio railways, and others now building. 
The only railroad bridge heretofore at, or near Wheel- 
ing is that owned exclusively by the Baltimore & Ohio, 
at Bellaire, several miles below the City of Wheeling, 
proper. The only unbroken rail connection between 
Cleveland and Wheeling, in the past, controlled by one 
concern, was via the Pennsylvania Company’s lines, and 
the Steubenville bridge. The Cleveland, Lorain & 
Wheeling Railway, for many years past, has transferred 
the cars to barges, and ferried across the river to the 
various industries lining the banks of the Ohio. 

The Wheeling & Lake Erie is rapidly pushing its 
extension from Bowerstown to Wheeling, giving, when 
finished, a direct connection with Toledo, and the 
Northwest. It isstated that the South Pennsylvania & 
Ohio Railway has a thousand men at work on the line 
from Canton to Martin’s Ferry, and President Blood 
asserts that the road will be completed by the time the 
bridge is. This road is to be a Union road, open to all 
other roads which may want to use its tracks, and cross 
the bridge. The Valley Road, connecting either with 
the 8S. P. & O., or the W. & L E., will furnish another 
unbroken line from Cleveland to Wheeling. The Cleve- 
land, Youngstown & Pittsburgh, running into Fairport, 
will connect with the 8. P. &O., at Bergholtz. These 
competing lines, ought to greatly stimulate business. 


484 | Wheeling will then have direct comm nication with 


four great ore-receiving ports, Toledo, Lorain, Cleveland 
and Fairport. 

It is pretty well settled that a road will be built from 
Wheeling to the coke fields, the distance over a good 
line being only 70 miles to Uniontown or Connellsville. 
The chances are largely in favor of the completion of 
the South Pennsylvania scheme, and a connection with 
this will give a new direct short line to the seaboard. 
From what has been said, it will be seen how important 
the building of this new bridge is, and how many large 
interests will be affected by it. It ought to be opened 
in 1890. 


—_— 


What They Hope For in England. 

The following article, from the London Implement and 
Machinery Review, gives a good idea of the interest with 
which the Presidential contest in this country is viewed 
across the water : 

“There is no manufacturing center in the United 
Kingdom that is more intently watching the course of 
political events in the United States, than Sheffield. 
This strained attention is kept up in spite of the 
circumstance that President Cleveland’s fiscal programme 
would leave a tolerably heavy duty upon such goods as 
Sheffield would like to send into the American market. 
The thing is explained, however, by the Sheffield 
manufacturers’ belief, that any relaxation of the 
prohibitory duties levied upon British exports to the 
States, would be of substantial benefit to their industries. 
A recent case aptiy illustrates the grounds for this 
anticipation. A Sheffield firm, largely engaged in the 
manufacture of sheep shears, has an American custumer 
who ventured to protest against the high duties levied 
upon the shears consigned to him. Perhaps,remember- 
ing the railway porter who argued that a tortoise was ‘a 
hinsect,’ he contended with considerable force that the 
shears in question were large scissors, and should be 
taxed as scissors. His contention was sustained, and the 
result was a substantial decrease of the duty. The 
business which the Sheffield firm did with America was 
immediately increased by one-third, and we have reason 
to believe that the increase 1s fully sustained. Sheffield 
argues from this instance, and from others, that the 
difference between the quality and the cost of her goods 
and the quality and the cost of the American goods is 
such that a very slight reduction in the duties which at 
present restrict their American sale, would enable 
Sheffield to successfully compete with the United States 
makers.” 








MExIcAN coal has been successfully used for making 





incorporated with the glue.—[Carpenter and Builder, 


coke at Pittsburgh, 
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EXPERIENCED FOUNDRYMEN ON MELTING 
1RON. 





BY ROBERT E. MASTERS. 

Any one who is about to purchase a foundry cupola. 
after reading the gilt edge representations in the differ- 
ent circulars and catalogues they receive, is liable to 
become thoroughly confused about which style to 
select. 

Each of them is represented to do more than any or 
al] the kinds that have ever been operated. On accoun' 
of some peculiarity in their construction, one is made to 
believe they cause the wind to do a contortion act or go 
through some performance that “ melts the iron more 
repidly than any cupola”’ that has ever been introduced. 
and each one of them will ‘‘ produce a hotter and more 
fluid iron of uniform strength all through the heat”’ 
than can possibly be obtained from any other, and no 
matter which one is selected, we are told it will eff-ct 
a saving in fuel of from 25 to 40, and even as high as 
50 per cent. over any other cupola that has been offered 
on the market. And so the Arabian Nights’ stories go 
on, followed by a lot of references and records of wonr- 
derfui results obtained until the unsophisticated found 
ryman concludes, by the introduction of one of the 
cupolas, he will require little else than wind to melt hir 
iron. 

Foundry foremen have told me that the publishing of 
such phenomenal results in melting iron as occasionally 
appear in circulars and mechanical journals has ir jured 
them in the estimation of the firm who employed them. 
For instance, a superintendent who is not a practica) 
foundryman, and therefore does not know that the mor’ 
advantageous conditions must exist in a cupola, blast 
fuel and iron to produce the best results, reads ar 
account of high figures obtained ia melting by some one 
who is ambitious to have his name attached to a per 
formance that is to surpass all previous records. The 
superintendent does not stop to consider anythirg abont 
the size of the cupola, or whether itis a 7,000 ora 
70,000 pound heat, but he goes to the foreman of the 
foundry and points out the economy of melting at the 
figures contained in the account. Occasionally a fore. 
man who has not the courage to stand up for what he 
knows to be right, and is afraid he will be considered 
incompetent, makes the coke weigh light and the iron 
weigh heavy in what he calls a trial heat, and present< 
a report that satisfies the superintendent, and another 
magical melting act goes on record. 


During the past tifteen years, the writer has traveled 
considerably, and while investigating this question, has 
operated cupolas of various types from 18 in. to 72.in. 
inside diameter. I have, in a plain 38 in. cupola, where 
everything was in right proportion and worked in har 
mony, melted ten pounds of iron to one of fuel, in» 
heat of 24,000 pounds, and the metal was flnid enong! 
to run light castings clean and solid, but I do not pre- 
tend that these figures are a basis for any one else t« 
work on, for I have then gone ian a fonndry where thee 
had the most approved and improved type of cupola. 
and could not melt 7} to 1, and call the iron melted if 
the fate of the nation depended on the result. T have 
never been able to reach the extraordinary high figures 
claimed by some men. My experience in actual prac- 
tice has been on an average of 7 to 1, and in the exer. 
cise of strict economy, it has often been less than that 
figure ; much depends on the class of iron melted, and 
the quality of work to be poured with the fluid iron. 


I have frequently called at foundries where these 
monumental reports originate, in hopes I could see 
Aladdin with his wonderful lamp operating the cupola ; 
but the days I called on the different foundrymen claim- 
ing to melt with such a low percentage of fuel, there 
was always some reason why the lamp could not be rub- 
bed up to its proper brilliancy to make the genii appear 
and produce the results published. If space allowed, I 
could tell some very amusing stories of how some of 
these reports are made up. 

Mr. W. W. Snow, manager of the Ramapo Car Wheel 
Works, who, I believe, has had as much iron melted ac 
any man in the United States, tells me that 7 to 7} 
pounds of iron to one of fuel gives him better results 
than a higher ratio in prodncing good, solid, clean casi- 
ings, even in large heats. From conversations and cor- 
respondence, I have had with a large number of other 
prominent foundrymen, [ select the following letters on 
this subject from gentlemen who are well known as cun- 
tributors to the technical press : 

From Thomas D. West, author of “ American Foundry 
Practice and Moulder’s Text Book,” Cleveland, O.: 


“ With reference jo fuel and melting, I can only say { 





that best of conditions must prevail, and the iron cannot 
be expected to successful'y run light castings where ] 
to 10 or less fuel is used in the cupolas now being gen- 
erally used in the country. 

“ As for myself, I find no economy in trying to exceed 
lto 7}. To express what I mean by economy would 
fill many sheets, but my articles on this subject show the 
stand I take. 

“Tt will not pay any foundry, in the long run, to try 
melting with lowest percentage of fuel possible. Any 
one could melt 1 to 10, and even higher, but the qnestion 
is, what kind of liquid metal would be produced ?” 

From George Vair, manager, J. D- Murray Manufact 
uring Company Foundry, Wausau, Wie. : 

“Onr average result for good, hot iron is 1 to 6, using 
Connellsville coke. We have no scrap at present, and 
our pig is heavv. I have melted at a higher ratio than 
thie, but the castings would show cold shuts, therefore, | 
consider it more economy for me to melt 1 to 6 or even 
less than above that figure. 

“ There are better cupolas than the one we are oper- 
ating, especially for coke, from which better results mav 
he obtained ; but were it known, more cupolas would be 
fonnd melting 1 to 5 than over 1 to 7, and it is an 
injustice to fonndrymen to advertise such big results 
merely to gain repntation.” 

From David Spence, Supt. Foundry, George W. 
Brown & Co., Galesburg, Ill. : 

“ In regard to melting, I could never do better than 1 
to 7 and get good result. Where they claim such big 
things in melting, there are always two piles of castings, 
the good and the bad, and it is hard to tell which is the 
largest. My experience has heen with a plain shell, 
wand in every case I have remodeled to suit myself with 
good results, 

“Last May [ was on a visit to New York. While 
there I took charge of a cast for a friend of mine. They 
nse a patent cupola, but I cou'd not get the big 
results claimed, snch as 1to 12 and 1to14. I should 
‘ike to make a visit to one of these shops where they 
get such great results. [ have had charge of foundries 
in Nova Scotia, Boston, Connecticut and Illinois, and I 
have failed to find it only on paper.” 

From L. C. Jewett, Supt. Utis Bros. & Co., Yonkers, 
New York: 

“The very best melting that I have ever done was 7} 
to 1; that was in a good cupola, with an excellent blast 
and excellent Lehigh coal], and in a heat of 18 tons, in 
Hartford, Conn. At present we are melting about 6} 
tol. The Wyoming Valley coal T am using is not as 
hard or durable as the Lehigh Vallev, consequent!y 
have to replenish the bed oftener. Considering the 
qnality of the fuel, I do not feel discouraged with t' e 
new cupola I recently put up. The following is th: 
result of aheat: 





Amount of fron melted ...cccrccccccccsecsesccesseeeesonnes 20.000 Ths. 
Amount of fre’ eonsnmed ....cccccccceee eens Behe, BE 3.7m “* 
Ratio of fuel to iron used...............sccccee-seeresees 1 to 6°45 


“Tt should be said, however, that I met iron, and J 
claim that good results cannot be obtained nnless iror 
is melted hot. My ladles and cupola are in good con 
dition when the heat is over, and hottem drops clean 

“With goand Lehigh coal in a heat of 10 tons T fee’ 
enre T conld reach 7} to 1, but one thing certain: I wi!’ 
have the iron hot enonch to look like white watered sil} 
as it comes from the spont, if it takes 4 to 1. 

“Here is a heat at the rate of 84 tol: 


Amonnt of i-on melted 
Amount of fuel consuined.... 2.2... ..c:0. c2) eeerseeees 2.400 * 


“ We have a cupola that lines to 46’, air chamber al’ 
round with 12 tnveres evenly distribnted, tnveres 15// 
from bottom plate, No. 6 Sturtevant fan running 2.800 
revolutions, and T want to see some one take off a heat 
at the above figures with best anthracite coal, and make 
a success of it, What I mean is, mere castings will be 
lost for not running or poured short from the metal 
aticking to the ladles and thereby deceiving the monlders: 
the valne of said Joss would be greater than it would 
to have melted at the rate of 2 to1 of coal. 

“ Let us analyze the two heats given at1 to®}. We 
have 700 ponnds of coal saved over the figures in the 
first heat. Onr coal costs us here $5.50 per grors ton. 
Taking the 700 pounds we have saved at the spigot 
€1 72, and wasted at the hnng bv bad castings, badly 
hnnged-np ladles and cupola, and, worst of all, bad 
temper from melters to core hov, well. say $10 in a ten 
ton heat; that is not extravegant to lose by cold shuts, 
etc., 9a the result of dull iron. 

“T am not conceited, and when you find any one who 
can melt on an average at hig figures, please send him 
to me, as I am anxious to Jearn how it is done.” 

We will not stop to consider heats of 25 to 100 tons, 





for they are the exception and not the rule, but will 
take them as they average in foundries throughout the 
country. I have before me about all the reports of 
cupola workings that have been published for several 
years past, and I find among them a number from men 
who claim, with cupolas of 35-inch to 40-inch inside 
diameter, and in heats of less than 18,000 pounds of 
iron, to be able to melt from twelve to over nineteen 
pounds of iron to one pound of fuel. For instance, the 
followirg figures look well on paper: 




















Amount of iron Awount of fuel |Ratio of fnel to iron 
melted. consumed. used. 
17 9°0 pounds. 1,232 pounds. 1to 14°54 pounds. ~ 
9.800 Ef 65 . lto 144: be 
8 8An "i 430 ” 1 to 1€° wi: 
197 <0 onl 1t»17 re 
13,100 es 68n < 1 to 19°.6 ng 





Simply because I have not .been able to reach these 
high figures, or see any one else do it, I do not say that 
it cannot be done. I try two be progressive, and am a 
thorongh advocate of sny improvement in machinery 
or advancement in mechanical work, but I am not going 
to try to compel’ any man who is in my employ as 
foundry foreman to produce results in melting iron 
that are beyond anything I have known to be accom- 
plished. 

I would like to see some of these figures demonstrated | 
and I am now talking to the men who claim to produce 
them. I will present any man with $250 who will come 
to our works (Marshall, Texas) and melt 18,000 pounds 
of iron in a 38-inch cupola at a ratio of over fourteen 
pounds of iron to one of fuel, and have the metal fluid 
enough to produce good, clean, solid castings for Joco- 
motives, architectural work, and machinery. These 
figures will give the one who undertakes it the highest 
amount of iron to melt, and the lowest ratio of iron to 
fuel given in the above table. 

I will furnish as good, or better, cupola to melt in 
than can be found in the average foundry; good blast, 
first class dry Connellsville coke, Scotch and American 
pig iron, and a regular run of car and locomotive cast 
scrap. All I ask is todo the weighing on the charging 
fluor, and keep the figures jointly with the man who is 
10 accomplish it, and I will take pleasure in publishing 
the results.—[Scientific American. 


THE COST OF MAKING STEEL RAILS. 








fron Age. 
The persistency of error and misrepresentation, not to 


ise a stronger term, is strikingly illustrated by the fre- 
juent repetition of Mr. Scott’s alleged figures of cost of 
‘eel rails at the Edgar Thomson works. We have 
hown tleir shortecmings in the past, and have pub- 
ished the correct data, which were given out through 
Mr. Randall, but the numerous letters which have 
eached us since then, prove that the latter have been 
verlooked, and emphasize the necessity of placing both 
‘ide by side, alihough the items are not_strictly com- 
parable : 





Scott's True 
estimate. cost. 
Nt ARR. cssiinisssciiiataniaiannaneiniass 21.08 $19.83 
Spegeleisen and ferro-man- i 
ED. cask ncasnthi ncaataiibiasiineetba . Omittted. 3 24 
GG ts RPE SR ARETE 419 4.32 
Ing» molds, fire-brick, fire- 
clay, coke, or], maintenance not stated. 3.20 
1.2 tons Connellsville coke at 
$i 35.. 1.62 —— 
ro sak sects Gakitiene- deenss $.6.79 $39.59 
Deduct 285 ths. steel ecrap...... — -csssssee 2.18 
Wate cadisus oT re ne - $26.79 $28.41 


The Scott estimate took Bessemer pig at $18, and 
added 13 per cent. waste from first to last on $26, mak- 
ing it $3.08. The actual cost figures were based on $17 
for Bessemer pig, allowing a yield of 85.8 per cent., and 
making a deduction for steel scrap. Mr. Scott made 
the stupendous blunder of assuming that it required 1.2 
tons of Connellsville coke to produce a ton of rails at 
Edgar Thomson. Now, that establishment employs the 
direct process—in other words, the pig iron is taxen 
direct in a molten condition from the blast furnaces to 
the Bessemer converters. No voke is used for remelt- 
irg, except, possibly, in the case of accident, and for 
remelting the spiegel. The omission by Mr. Scott of 
the latter item is another astonishing error, to which 
must be added the neglect to provide for such sources of 
expenditure like molds, fire-brick, clay, etc. 





THE trial trip of the dynamite gun cruiser Vesuvius, 
was made a few days ago, and the expectations of 
Messrs. Cramp, the builders, were fully realized. They 
have have no fear as to her makirg the 20 knot an hour 
demanded by the Government. With such a record she 





| will be, it is said, the fastest vessel of her size afloat, 
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Blast Furnaces :— 
Lucinda Furnace, of the Lucinda Furnace Company 
Norristown, Pa., has blown in on Bessemer pig. 
Charlotte Furnace, Charlotte Iron Co., Rochester, N. 
Y., is receiving a thorough overhauling, preparatory u 
going in blast about the middle of November. 
Laughlin & Co., Pittsburgh, Pa., have just commenced 


the erection of a fourth blast furnace. It will be 80x22 
feet, and will be completed in about six months. 

Florence Furnace, of the Henderson Iron Company 
at Sharpeville, Pa., which was blown out last month fo: 
the purpose of relining and repairs, will resume opera 
tions again about November lst next. 

The meetirg of the stockholders of the Sheffield Fur- 
nace Company, Ala., held on the 4th, was adj urned 
until Tuesday, the 16 inst. At that time it is expecter 
that the question of leasing the furnace will be defiaitel) 
decided. 

The old Huron Furnace, at Jackson, Ohio, which ha: 
been idle since 1884, has been generally repaired ano 
has been put iv operation under the management of » 
new organizition known as the Jackson Iron Company. 
The furnace has a capacity of 30 tons per day. 





Rolling Mills:— 

The 10-inch mill and shears for the McLean Railroad 
Spike Company, of Fremont, O., is nearly ready for 
shipment at the Lewis Foundry & Machine Com- 
pany. 

The Pittsburgh mills are doing a fair share of Gov 
ernment work. Over 1,000 tons of the various grades of 
steel plates, which are to be rolled at the Bessemer mill, 
at Homestead, for the cruiser Maine. 

_All the puddling furnaces at the Etna Iron Works. 
New Castle, Pa., together with the rolling mill, are now 
in operation. The guide mill ie working double turn. 
The nail mill has been changed into a pipe mill. 

The Apollo Iron & Steel Works, are running 1n all 
departments. The steel works are on double turn, and 
the gilvaoizing works, which are the largest in the 
United States, have not been shut down since they were 
built over two years ago. They are now working six 
pots. The Apollo Sheet Iron Mills, Laufman & Co., 
are also doing well. 

Park Bros. will make 1,000 tons of plates for the Texas, 
and aj] the other material needed fr these vessels in the 
way of channels, eye-beams, etc., will be rolled at the 
Thirty-third street mill of Caraegie Bros. & Co. At the 
present time, steel plates are being rolled at the Linden 
for Uncle Sam’s first topedo boat. All the engine forg- 
ings are also made at the works here. — 


The new iron works at Duluth, are to consist of large 
rolling mills with two trains of rolls—one 18 inch train 
and one 10-inch train; two foundries— ne for makiog 
car wheels, and the other for general cas'ings; one 
shop for planing, mortising and otherwise prepariog 
lumber for use in the making of cars; one machine shop, 
in which the heavy ax’es will be made and the wheels 
bored. 

The Standard Iron Company, of Bridgeport, informs 
us that they have j ist completed an addition to their 
plant, which, in part, consists of a three high train for 
rolling steel and iron sheets and plates, from No. 14 w $ 
inch in thickness, and not exceeding 5 inches iu 
width. This train is equipped with all modern appli- 
ances, insuring economical handliag of product and sat- 
isfactory execution of orders, Fearing delaysin getting 
this part of theie extension into operation, the company 
has not heretofore offered its product, and are now con- 
sequently able to quote prices for prompt shipment. 
Sheets not heavier than No, 10 will be leveled by Brit- 
ton’s method. 


Foundries :— 

Messrs. Marchultz & Cantrell, National Iron Works, 
San Franciseo., are engaged on plans for a new brick 
machine shop and foundry to be erected on the site of 
their old works. 

Sweeney’s foundry (W. Va.) is now working on some 
large castings fora new plate glass works a.’K komo, 
Ind. Thedemand for j»b work is good, and part of 
the force is working night work. 

J. W. Girratt & Co., St. Louis, M>., brass founders, 
have erected another addition to their foundry, with a 
frontage of 60 feet and a depth of 50 feet. The walls of 





the new structure are 18 inches thick, with a view to 
ultimately carrying three or four fluors. 

The St. Louis Malieable Iron Works continue idle, 
ind will certainly not be restarted before next year. 
fhe scheme to convert them into a steel casting foundry 
aas probably not been abandoned, but nothing will be 
done toward it before next January. 


The Portage Lake Foundry and Machine Works 
(Houghton, Mich.), of which Messrs. Stephen Cleaves & 
Son are proprietors and managers, are showing just now 
some marked signs of growth and prosperity. The 
twelve acres of lake front land belonging to Mr. Cleaves, 
and containing his shops and dwellings, have been 
fairly well covered with buildings heretofore, but more 
of the space is soon to be occupied in that way. The 
nachine shup addition, which was begua in June, is 
now cumpleted, except the erection of the machinery. 
[ts dimensions are 10x40 feet, while those of the shop 
is it stood before are 40x80 feet, making the completed 
building 40x120 feet. The priacipal piece ia the ma- 
chinery equ pment, of the addition, is to be a lathe 
weighing 28 tons, the largest in the Upper Peninsula 
utside of the machine shop uf the Calumet and Hecla 
Mining Company. I: is being made by the Niles Tool 
Company, of Hamilton, Ohio, and will arrive in a short 
time. A strong stone foundation for a new foundry 
building, 62x150 feet in size has recently been laid 
around the foundry building tow used.—[ Houghton 
Mining Gazette. 

An extensive branch foundry is to be erected at East 
Chicago, by the C. A. Treat Car Wheel Works, of Han- 
aibal, Mo. Architect Clinton J. Warren has the plans 
for the plant nearly completed. The main foundry 
room will be 209x90 feet; the engine room 24:26 feet ; 
the melting room 22x43 feet; the pitting room 25x62 
feet; the machine shop 50x50 feet ; the core room 26x 
40 feet, and the office 14x16 feet. Over the office will 
be a drafting room 14x16 feet, and a pattern shop 
over the machine shop 50x50 feet. A number of swing- 
ing pneumatic cranes will be constructed in the main 
foundry, and elevated tracks for the transportation of 
wheels, will be used throughout the building. Adj >in- 
ing the engine room will be a suite of roome for the 
workmen, arranged with lockers, closets, wash sinks, 
and hot and cold shower baths. The building will be 
titted up with Sturtevant blasting fans for supplying the 
cupolas, running pneumatic cranes, and ventilating pur- 
poses. It will have acapacity of 400 wheels per day, 
which means the melting of 120 tons of iron. The 
foundry will cost $50,000, and be one of the most com- 
plete of its kind in the West. 

Miscellaneous:— 

Articles of incorporation of the Indiana Machine 
Works, of Fort Wayne, were filed Sept. 29. The capi- 
tal will be $75,000, and they will maonuficture all kinds 
of wood and iron working machinery. : 

Messrs. Lean & Blair state that a 20-ton Lash open- 
hearth steel furnace is working very success ully with 
producer gas, at the works of the Standard Steel Casting 
Company, Thurlow, making heats right along ia seven 
nours,. 

The Baldwin Locomotive Works recently received an 
order, from the Nurthern Pacific Railway, for eighty-two 
new locomotives, one of the largest single orders, if aot 
the largest, which has ever been placed by a road in 
operation. 

John Hooper, Thomas Clark, Yuung E. Allison, J. T. 
O’ Neal, of Louisville, Ky., and others, have chartered 
the Falls City Malleable Iron & Steel Works, to manu- 
facture malleable iron and steel, edge tools, etc. The 
capital stock is $1,000,000. 

Sir Henry Tyler, M. P., of London, E »gland, Presi- 
dent of the Grand Trunk road, has been discussing the 
work, with the other officers, of tunneling the St. Clair 
River, from Port Huron to Sarnia. The tunnel will be 
a mile in length, and will cost $2,500,000. The plant 
for boringand electric lighting is now vn the ground, 
and the work will be completed within a year anda 
half. The Canadian Government is said to have given 
a bonus of $375,000 toward the preject. 

Alex. Langhlin & Co., engineers and contractors, 
Wade building, Cleveland, 0., have received from Mr. 
James R. Ozden, president of the Knoxville Iron Co., 
Knoxville, Tenn, the following letter of interest: 
* Answering your inquiry of the 4th inst., in regard to 
the working of the two gas furnaces and producers 
recently constructed for us by your Mr. Reuleaux, it 


seven weeks, the other for about one week, and both 





have giver entire satisfaction from the first, I think 





they are doing all you claim for them, and we are pot 
only fully satisfied, but highly pleased with their work- 
iog. I wish you success, and am satisfied your furnace 
is the best in use.” 

The Chatham [ron Company, which has been oper- 
a‘iug the mine near the Shakers, at Pitistield, Mass, 
is sinking a new shaft sixty feet below its present one, 
which is 125 feet deep, and will extend the levels from 
the lower shafts. This will give the company three 
levels instead of two, and allow it to further extend its 
operations. The product goes to Chatham. Workmen 
are paid $1.49 a day for miners, $135 for truckers and 
thovelers, and $1 25 for common laborers. 

The Lackewanna Iron & Uoal Company, of S:ranton, 
Pa., being no longer essentially a producer, as the entire 
product of its colliers is consumed by its steel worke, has 
adopted a new title, a new charter being obtained, and 
it will be known as the Lackawanna [ron & Steel Com- 
pany. The capital stock wasalso increased from $1,000- 
000 to $3,000,000. The new charter relieves the com- 
pany of any individual liability of iis members. There 
is no change in the management, as no election of offi- 
cers was held. 

The Magnetic Iron Ore and Steel Company, com- 
posed of capitalis's from Atlanta and Birmingham, 
which was recently chartered in South Carolina, has 
just purchased for $60,000 the greater part of the mag- 
netic iron ore tract,” near the town of Black’s, in York 
County, South Carolioa. It was known that there was 
iron ore in this section, but nothing was done toward 
utilizing it until the Charleston, Cincinnati & Chicago 
road was run through there. The company will at once 
build a steel furnace and rolling mills, on the line of the 
Charleston, Cincinnati & Chicago Railroad. 


Sealed proposals will he received at the office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o'clock P. M., on the 17th day of 
November, 1888, for the labor and materials necessary 
in completing the following work: building second 
story over dining room and kitchen, shingling of the 
white and colored ward buildings, and rear portion of 
laundry building, plumbing, ceiling first fl or joists, tin 
down spouting, painting buildings and feoces, calcimin- 
ing and whitening walls, etc., brick paving, and straight- 
ening and securing fourteen brick gate piers, etc., 
required for the Marine Hospital, at Cairo, Ills. 

Work will shortly be commenced remodeling the old 
rail mill at the Elgar Thomson Steel Works, Braddock, 
Pa., to convert it jnto a department for the manufacture 
of stee] billets and blooms, of sizes ranging from 11 inch 
upwards. The old roughing ‘rolls will be utilized, 
but new and improved finishing rolls will also be intro- 
duced, which are the invention of general manager W. 
R. Jones, and are much more rapid in movement then 
the old style rolls. The old rail mill has been idle since 
the operation of the present mill with a capacity of 
1,500 tons per day was begun. The new blooming mill 
will be completed about the midéle of December. 

The Stearns Mannfactnring Company, of Erie, Pa., 
are still adding to their boiler and ergine works, which 
now cover an area of six acres. They commenced buei- 
negs in 1887, and havesince that time built and equipped 
(1) machine shor, 80 hy 309 feet, with fl.or space of 
49.000 feet, provided with a splendid 15-ton crane, which 
commands the whole length of the bui'dirg ; (2) smith 
shop and boiler rooms, 50 hv 147 f-et, with 7,350 feet 
floor space ; (3) boiler works, 80.hy 2'0 feet. with flo r 
space of 16,00 fret; (4) foundry, 85 bv 290 feet, Aw 
space, 17,000 feet; (5) carpenter shops and sterage 
rooms to balance of territory. The buildings are all 
especially adapted to their uses, and, altogether, make 
one of the most valnable and sightlv plants in the coun. 
try. They emplov 459 hands, and are taxed to the 
utmost to meet :heir orders. 

We have received from the Herendeen Manufactnr- 
ing Co., Geneva, N. Y, their new publications on steam 
and hot water heating, and alao their essay entitled 
“Modern Greenhonse Ileatirg.”’ which later will be 
found « f special interest to florists and all owning con- 
servatories. This company is mapufscturing the cele- 
brated Furman boiler, a low-pressure automa ically g v- 
erned apparatus for the domestic warming of all kinds 
of buildings, from a cottage up to a good sized church. 
This boiler is very dursble and simple in construction, 
and should be, we think, very efficient and particularly 
economical in c nsumption of fuel. The combustion is 





gives me pleasure to state that one has been tested for | 


good. the heating surfaces well arranged, and the circu- 
lation rapid. It is used successfully in burning soft coal 
as well as hard, theref re, combining two features, sel- 
dom found ia the ordinary house heater, 
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CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
deve Machine, Plow & Elevator Bolts, i 
ws. 








—SEND FOR— 





+ New No. 19 Catalogue. 


JUST REGEIVED FROM PRESS. 


THE HANDSOMEST AND MOST COMPLETE PUMP CAT- 
ALOGUE EVER PUBLISHED. 


ATHE GOULDS MFC. CO. 


27-37 Ovid St.. Seneca Falls, N. Y. 


60 Barclay St., New York, 








MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


a ee Makers 


MADE IN SIX SIZES, 


Cutting Keyw: Rove en 24 inches long down to the 
smallest work, wi rapidil 
Bend for for ieutaie rat description. 
es See 5s ees 8 





—GONDIT, FULLER & CO., 
PiG & BAER IRFOn. 


eo WATER STREET, } CLEVELAND, 0. {01 103 OoS an, 





CLEVELAND ROLLING MILI CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgin 


Steel Oil Barrel Hoops, Wire of all kinds, Iron and 


Bar and S aes A Steel, Steel Street Rails, 
oiler ’Plates, Galvanized 


and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE 4° PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARD, O- 


Tuttle, Oglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 





from Marquette, Gogebic a Menominee 
Districts. 
CLEVELAND, O. ae 





WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himzop & Co.) 
DETROIT, MICH., 


Pia ITror. 


Agents for follo brands Lake 
oe “Superior Char Tron: 


Nulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sales Agents | for oF tate ft, io fennecsee 
South Pittsburg, Sewanee, 


Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 
Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 


Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CoO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 


Saml. L. Mather. Fred. A. rae. 
Prest. & Treas. om 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
from their own mines pont Marquette, Lake 


Supe 
Rooms 4 &5 Merete Bank Building, 
30 CLEVELAND. O. 


ry | FOUNDRY COKE. 














* 72-hour Connellsville Coke, | 





Boiler Makers. 


MITH & be A ray sry mn = ) 
Boilers, Tanks, Stills, etc. 644 B 


Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., . ~ ~oreean of Philadelphia 
Carriage and Tire Bolts 41 


Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61 


File Works, 


J SDusTRY FILE WORKS, A. & H. Gough, 
f’rs of Files and Rasps, equai to the best 
Fagtien file. Old files re-cut. All kinds of Job 
Grinding. Office and Works, 38 Columbus and 
38 Winter street 13 






































Foundries 


OFLEE £90, Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


Apa 5 BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 


Hardware and iron, 


BAGH, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


gut } cece MILL CO., 














facturers of Steel and Iron Wire and Steel 





PT\HE EBERHARD MF’G OO. mantrs of od 
riage, Wagon and Saddlery Hardware. 
Hardwood Lumber. 


Men & BARRISS, dealers in all kinds 4 of 
ardwood Lumber. 130 Central Way. 


Lumber. 


WILSON & CO., Wholesale lumber 
7. & hardwood and dressed 
47 Conteal 




















dealers i, cong 

ers , roug 

(gpber, tim » lath. shingles, etc. 
ay. 








Steel Stamps and Stencils. 


LEHARTY, J. H. & Co., Rubber Stamps, 
Seals. Stencils. 92 Seneca street. os 


BUSINESS DIRECTORY. 


Akron, O 
MSncct J.C. CO., Steam Boilers, Heavy 
Set Tron Work. &c. Repairing promptly 


Tein RICE & CO., manuf’rs. of Stover 
and Hollow Ware, dealers in Tinners’ Staak 


EBSTER, CAMP & LANE ACHE: 
CO., Founders and Machinists, 12 Main 




















etc. 





street. 








Alliance, O. 


Owe Gg. builder of Bncines and 
Machines NP ‘Jobbing and Repai ring. 











Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft 
ing. Engines. Imperial job printing prere 





ete. 








Hinckley, O 


Tiaree' W.S. Tin cans of every descriptior 
Lerge job lots special prices. cries 
solicited 











Meadville, Pa. 


OuRy & CO. general jobbers in Castings of 
all kinds 43 











Manasatield, O. 





























Cae |W. 4, RAINEY. | MU REETD SEED BOE pas 
a _ Mercantile Bank Bldg., Cleveland | Tanks and all kinds of Sheet Tron Work. 03 

Pittsburgh & Wheeling Coal Co., tins. O. 
Miners and Shippers of EEVES BROS., Manufacturers of Deller 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 2,000 tons daily 
Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 





E. Cc. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron! 


AND METALS. 
CLEVELAND, OHIO, 


H. P. Hussey. 
HUSSEY & POMEROY, 


Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Trons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O- 


Geo. H. Pomerov. 





). H. OUTHWAITE. W. G. POLLOCK. 
§. H. OUTHWAITE & CO., 
Exclusive attention given to 
Lake Superior and Menominee Rat,, 


Iron Ore. 


CLEVELAND, OHIO. ~ 





UNION 


ELECTROTYPE 


“FOUNDRY. 
Q29 SHERIFFS EVELAND.O 





Tank and Sheet Iron Work. etc. 
Struthers, O. 
UMMERS BROS. & CO., manufacturers of 


Box Annealed Common and Refined Sheei 
Iron. and Sunerior Quality Shinele-Rands. 41 

















cLIPSE * 


LECTROTYPE 


Beek NCRAVING CO. 








Walkers Tool Holder. 


For hold drills and reamérs 
for lathe work. Prevents break- 
ing or slipping. Can also be used 

or = te tant reaming 

holes and, and tor 
reaming Thales under drill 
presses, etc. Five hold- 
ers 7 a set. Made with 


wyble handle shen require 
Walker Mia, Co., OLEVELAND, 0. 










FINE 


CATALOGUES, 


Such as are desired hv all Manufacturers, 


= inp 


FINE 


3 Printing 


—AN D— 


STATIONERY. 


Which every person wants, are furnished by 


The Gleveland Printing and Publ’g. Co, 


Lithograph Buildinve. Cleveland, O, 
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The Daisy Patent Natual Gas Burner. 
For all kinds of Stoves, Furnaces, and Open Grate. 
Will produce more heat than any other burners 
ever maie. Manufactured by 


Harmon,Cibbs & Co., - Corrv, Pa, 
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Grrror or Lron TRaDE REVIEW. 
CLEVELAND. O., WEDNESDAY EveEntnG, October 24, 1888. 


lron Ore. 

The situation is one that necessarily fills careful and 
conservative buyers with doubt as to the future of the ore 
market, considered in the light of the probable wants 
and the means for filling them during the season of 
1889. It is not too early at this time, to 
sideration the coming season, for this year’s ore has 
long been sold up, and sales, being now restricted to the 
daily production, there will not be much chance to lay 
up much in the way of stock piles against the opening 
next May, of lake navigation. It is now agreed, on all 
hands, that the railway ‘interests will be among the 
heavy buyers to make up for their rail shortage in ’88, 
as well as with a view to extensions in ’89. On the 
other hand, much will depend on the state of affairs 
that will govern a month or so, hence, at the close of 
navigation, when an opportunity for review will be 
afforded those interested by the usual reports of ore, on 
dock, sold and unsold. If the amount is small, the ore 
market may be depended upon to open briskly in Janu- 
ary—something devoutly hoped for by the ore interest. 

Pig iron. 

The furnaces are all sold up, in large orders, for the 
balance of the year, which accounts for the lack of 
current sales in considerable quantities. Pig metal, 
both foundry and forge, isin excellent demand, while 
Bessemer iron is scarce. The consumption is as heavy 
as ever it was,and the already decimated stocks are 
being still further reduced from day to day, a fact that 
imbues furnacemen with confidence in the steadiness of 
the market, and which is a guarantee of continued 
activity through 1889. Another indication that points 
in the same direction is found in the inquiries, by mill 
men, for 1889 iron which, however, is being uniformly 
refused by furnacemen, who want to know a little more 
of the ore prospects before committing themselves. 
Aided by economical furnace plants and reduced rail 
freights the Western furnaces are surely, and to a 
marked extent, making inroads upon Eastern markets, 
thus enlarging their market and insuring for the prime 
all lake ore iron of this vicinity, custom which will be 
found to stimulate consumption should the Western 
markets weaken in their demand. We quote f.o. b. 
cars, Cleveland, four months: 








No. 1 Bessemer. .....cc..-eccsseses $18 70@19 20 
Blo. 1 Com: <<<, 5 senincaciesscessenteanteteasnsleinenceastien 18 20@19 70 
No. 2 fonndry... 17 20@17 70 
No. l gray forge, NRE HEI aire ncicidaaenieoundesinieuan 16 70@17 

No. 2 gray forge. nenjeal.. SEE RIE ARR ARE seal See 16 20@16 70 
No.1 American Scotch. LD tia cane sn coomhniiphneieliinien “canvas inane 

To. & mmeeennn TIEII goo coe cc ccaconseitsncecentaictceen 17 M@17 70 


Manufactured Iron. 

There is a sharp and active demand for bar iron, 
caused largely by the large orders recently placed for 
cars. The Jersey Central has given an order for 3,000 
cars, the Reading for 2,000, and the Pennsylvania system 
is so short of rolling stock as to be seriously crippled. 
The price in large lots is $1.70, and the indications 
point to.an advance. Sheet iron, which hitherto has 
been so scarce as to be almost out of the market, is now 
a little more plenty, and will be more so as the close of 
the season draws near. Still the price is firm, being 
quoted at $2.90 for No. 24. Buildiag shapes are strong, 
and continue in good demand. Gas pipe has made two 
jumps in ten days, and is now quoted at 524 and 624 
off, for small and large black, respectively. Ali the 
pipe mills are running night and day, and are barely 
able to supply the enormous demand. 

Scrap Iron. 

Very little is to be reported in this market. Old 
American rails continue high, but are accumulating so 
fast that lower prices are only a question of a short 
time. No. 1 wrought scrap, axles, and turnings find a 
ready market, but car wheels are dull and miscellaneous 
scrap is not wanted. 

Hardware. 

Jobbers report an excellent trade in light and heavy 
hardware and shelf goods, and there appears to be no 
abatement in the amount of transactions. Barring the 
flurry iu metals, prices are full, and the business is all 
that can be asked for. Steel aails sell at $2 out of store. 


ST. LOUIS PIG IRON MARKET. 
Reported for the Iron Trape Review by Rogers, Brown & Co 
There has been considerable inquiry and some sales 
made for delivery, beginning December and running six 


take into con-. Louis 





months into the next year. A number of consumers, 
however, prefer to wait until after the election, Old 
wheels have advanced possibly 50 cents per ton within 
the past ten days, but old rails have declined, possibly 
75 cents. The stove foundries are all running full, and, 
taking business as a whole, it is entirely satisfactory to 
the seller as well as tothe buyer. We quote for cash 
f.o. b. St. Louis (Oct. 22) : 


Chareogl Foun i — Southern No 1 hi 
ie. 2, ; Missouri No phe 

No. 2, Coal an as ‘ 
$18 00@21 00; Southern No. 2 2, $16 50@$18 | 00. Mill Irons — 
Missouri, Ba ta 00@16 50 16 60; South- 
ern No. 2, $15 00@16 00. alleable Irons.— 
Lake Superior. $20 00@21 50; Southern. $20 24 00; Connells- 
ville nn = East St. Louis, $445; Connellsville Coke, St. 
uis. s 


19.00; Southern 
@is 00: 


a PIG IRON MARKET. 

Reported forthe lron Traps Review by Rogers, Brown & Co. 

The market, for iron, may be described as dull, and 
strong inquiries are only moderate, and the firm position 
of sellers tends to discourage sales. The further reduc- 
tion of stocks in the face of increased production, and 
the oversold condition of nearly all furnaces, gives a stiff 
back-bone to makers and dealers. As near as can be 
ascertained, the current consumption of iron in the 
United States isthe largest of any period in our history, not 
excepting the great railroad years. At the same time, it 
must be understood, there is abundant furnace capacity, 
and the danger of an iron famine is not immediate. In 
all branches of iron trade, the greatest interest is felt in 
the approaching election, as involving results of import- 
ance to all. We quote for cash, f. o. b., Cincinnati 
stra oh 


Last Founpry.—Ohio and Southern Coke, No. 
$16 a erasit 00; Ohio and Southern Coke, No. 2, $15 TS@S16 00; Ohic 
and Southern Coke, No.3. $15 00@$15 50; Ohio Soft Stonecoal; 
Bey Sar SOFT ES : Chie Bg homnoae to, 80 gatie 0 

an enango ey, . CHARCOA 
Iron.—Hanging sere CBarconl Be. 1, $21 50; Hanging 

k Charcoal No. 2, $19 5u@$22 00; Alabama 
harcoal He. *" 318 50@8 $19 50; Tennessee and 


Alabama Char. 
oO. & 50@$18 00. “Gok, $13 tegsi40; Coke, $14 75@ 
ottled Neutral Coke, $13 $14.00 ; i Cold short 
50@$1475. Can WHEEL AND LE—Southern 
» 8: 25 00; a, & Gold. Blast. e. $22 008 
00: Lake Superior Malieable Car Wheel, $22 00@821 


DETROIT PIG IRON MARKET. 

Reported for the [non Trape Review hy William F. Jarvis & Co. 

More inquiries and for larger amounts have been 
received during the week than for some time past, and 
what is more to the point, several orders for round lots 
of Lake Superior charcoal have been placed. A large 
demand for high numbers still continues, and very few 
furnaces have any quantity of these grades unsold. 
Consumers are still asking for quotations for next year’s 
delivery, and some furnaces refuse to quote at all, and 
others that are willing to quote, ask from $1.50 to $3.00 
per ton advance over present prices. Some Mahoning 
Valley furnaces are having trouble in shipping No. 1 
iron as fast as called for on old orders, and are unable 
to offer for prompt delivery at any price. There isa 
great scarcity of cars, and this is a source of annoyance 
to shippers, as they cannot get cars promptly even when 
they have the iron on hand. We report business as 
satisfactory, and the outlook as favoring the furnaces 
with quotations as follows (Oct. 22) : 


gua Su egler altvore, 819158 Bombers, 020 00; Lake 
r e, ore a + i uperior coke, 
cinder mixed, $18 bn hio Blackband, $19 75@ 


: va ey Ne 9 tir ee 18 = Southern Gray F 


$20 25 
$16 25@$16 75 ; Southern Sven, $17 0U@$17 50; J ere County 


(Ohio) rar, $18 50@$19 00 ; Wheels, $20 
LOUISVILLE PIG IRON MARKET. 

Reported for the [ron Traps Review by Geo. H. Hull & Co. 

The market is quiet, prices are fairly held, and some 
buyers are willing to make purchases of iron for 
extended delivery. Furnaces consider the situation sat- 
isfactory, and in many instances are accepting orders for 
future delivery. There have been a few large sales 
during the week, in lots of 500 tons; these, how- 
ever, at a slight concession in price, The demand for 
old rails has fallen off, and the market is decidedly 
weaker. Old rails are held at $23, and old wheels at 
$21. We quote as follows (Oct. 22) : 


orge, 


Southern Uoge, No. 1, pound. ood $17 00@$18 00; South- 
ern Coke, No. 2, Fou 00@ $16 50; Southern 
Coke, No. 2%, Found ait $16 00; H Rock Coke, No 
1, Foundry, $17 25@$817 75; anging 3 Sa arecal, No. 1, 
Foundry, $21 00@$23 25; Southern No. 1. sonar? 
$18 18 7 Silver Grey. different predes.| AA 50@$15 25: So’ 
ern Coke, No. 1, Mil Mmm y $14 75@$15 25 1 Soygnere Coke, , 4 
2 Mill, Neutral, 13 750) ber 75; umes Cok ¢, No. 1, Mill, Cold 
short, $14 250614 75; Southern Charcoal, No. 1, Mill, $1575@$16 50; 
White and Mottled ‘different es, bis sbis ; Southern Car 
Wheel, Standard Bran toss b Southern Car Wheel, 
other brands, $19 25@$21'25; H Rock Gold Blast. $28 33 
@$25 25: Hangine Rock, Warm Blast, $19 25@820 25 


CHICAGO PIG [RON MARKET. 


Re ted fer. the Inon Traps Review by Rogers, Brown & Co., 
W.W “ kman, Resident Agent. ibd 3 


The ‘aaeaee for this week has been fairly good. 
There is strong demand for car wheel irons, and some 
heavy contracts are soon to be placed. Shipments on 
contracts continue rapidly, furaaces holding firm to 
present prices, and adverse to making lung deliveries, 
except at an advance of from 50 cents to $1.00 per ton. 


Prices remain same as last quotations. 


Look for higher 
prices after election. 





The Cost of a Car Wheel. 

Advices from Eaton, Pa., state that freetrade oratora 
in that section have asserted that a 500 pound car wheel 
sold for $12, and that the entire cost of labor was only 
85 cents. They state the case insuch a manner as to try 
to mislead the public into believing that the manufact- 
urer pockets enormous profits. In answer to this, the 
following expert testimony has been given; 

Chilled car wheels are made from this kind of pig iron 
and a 500 pound wheel sells at $8, not $12, Here isthe 
inaccuracy in the freetrade statement. The company 
offers to furnish 10,000 of these wheels at $8 if the ora- 
tors in question will put up the money in advance, 

Now as to the labor item. The company states that 
the average cost of charcoal pig iron used in casting car 
wheels is $26.50 a tcn, from which four wheels can be 
cast. Old car wheels to the extent of 25 per cent can be 
used, which proportion at $19 per ton, the present price, 
would bring the cost of the metal, unmelted—three- 
quarters charcoal pig iron, one-quarter old car wheels 
—to $24.62} per ton. The item of labor in this amount 
is 90 per cent. of the whole. The labor, therefore, 
on the metal for one wheel, unmelted, would be one- 
quarter of 90 per cent. this cost of $24.62}, or $6.16, and 
this the wheel manufacturer pays out before the ma 
terials come to his mills. Then the items as follows 
for one wheel: Cost of melting, core drying etc., 20 
cents ; sand, molds and cores, flour and facing, 15 cents ; 
foundry labor of moulding and casting, 85 cents; out- 
side work, unloading pig iron, coal, etc., 10 cents; 
repairs, wear and tear, taxes insurance, motive power 
and delivery charges consume 40 cents more, and the 
cost is $7.86, leaving the company just 14 cents profit on 
each wheel. 

The company adds that “the fact is that all labor 
required in making car wheels from the raw material or 
minerals used fuliy equals 75 per cent. of the cost. The 
moulders who make wheels earn $3.50 a day, as against 
$1.25 paid in England. Should all the raw materials 
up to the finished wheel be reduced to the English 
standard, the wheels could probably be made at a rea- 
sonable profit to the manufacturer.” —[ Industrial World. 





What is Latent Heat? 

Heat has its equivalent in mechanical work, and when 
heat dis:ppears, work of some kind will take its place. 
When a body changes from the liquid to the gaseous 
form, the molecules have to be separated and placed 
in different positions with regard to each other. This 
calls for an expenditure of work. This work is sup- 
plied by heat, which disappears at the time. One can 
hold his hand in steam escaping from the safety valve 
of a boiler for this reason. The heat of the steam dis- 
appears in pushing apart and rearranging the molecules 
of the steam as it expands when it leaves the safety 
valve. 

The term latent heat, as commonly used, means the 
amount of heat which disappears when water changes 
from a liquid into steam. This is considerable, as will 
be seen by consulting any table of the heat contained in 
steam, and the water from which it comes. 

Water at 212° contains 180 units of heat. Steam at 212° 
contains 1,146 units of heat. The latent heat is the dif- 
ference of 966 units. Such a large quantity disappears 
when liquid water changes to steam, that boiling can- 
not be raised above 212° no matter how hard it is boiled. 
The heat becomes latent, and the mechanical work, or 
rather molecular work, is sufficient to take up all that is 
supplied by the fire. 

The specific heat of air at constant pressure being 
0°2377, the specific heat of water, which is 1, is there- 
fore, 4°1733 times greater under ordinary circumstances. 
A pound of water losing 1° of heat, or one thermal unit, 


. | will consequently raise the temperature of 4:17 pounds, 


or, at ordinary temperatures, say 50’ of air, 1°. A 
pound of steam at atmospheric pressure, having a tem- 
perature of 212° F., in condensing to water at 212° F., 
yields 966 thermal units, which, if utilized, would raise 
the temperature of 5x 966—4830’ of air 1°, or about 
690’ from fi° to 70° F.—[Light and Heat. 


Tue Latrobe Steel Works, (Pa.) are pushing work 
on their buildings, which will be under cover before 
Winter. ‘I'he machinery is to be delivered by Febru- 
ary Ist next. The principal product will be locomotive 
tyres. The tyre mill is designed by Mr. Julius Ken- 
nedy, chief engineer, and will be driven by a pair of 
Porter-Hamilton engines, built by William Tod & Co., 
Youngstown, O, 
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THE CLINE ENGINES. 


The most compact, best built and cheapest engine manu- 
factured. Boilers uf Steel tested to 1°0 pounds 
pressure. A written guarantee with every outfit. 


9-Horse Power Engine and Boiler, noStv"hs°itin, $150. 
4-Horse Power, - $230. 


ee | rated at 3 and 5 Horse Power by other makers. 


4, 6, 8 and 10 Horse Power Siationary, Yacht and 
Daan Engines and Builers. Write for Catalogue. 


ELMER E. CLINE, 


ALLIANCE, 0 








50 an’? 5% E'y Ave., ° * 


The ECLIPSE 


COPYING APPARATU< 








One thousard copies in 
b'ses. So special ten, no 
8 evi») paper, bo ster cil bi 

quired. Mire: *Eclipre ’” 

5 polu es the navrel h oa 
wring 20+ xcee ‘i: gly twitn- 
= ful hat in wost eases 
* @lipse’”’ cireulirs hae 
been ‘taken for ordinery 
writven letters. *pecimens 
a decireul ra+n qvplicnti n. 
FEKIIX F ) AUS & CO, 


698 Brosdway, N. Y. 


Combined Punch and Stock Shear. 


Seven s's38 with 8”, 10’ or 12” biate:, avd 6” to 15” 
Throat Punch. Weigh (01t9‘0 pounds. For light or Leavy 
wo k. Buiter and Stack Bui ders, Carriage and ‘opper 
Smi hs. ard Kaisiag Ma‘ere, &c Gan punch near the edge, 
Angie and Flange fron, Pipe inu Stacks, dc 


ADAPTED for cutting bir Iron, especially Sheet Iron 
of all kinds, for Trimming, Slitting, dc. Also make the 
Puach and Sherr sep ‘rate. 


TOOLS FOR WORKING SHEET METAL, 


Squaring Shears, and Slip Roll or Piain Forming Rolls, &c. 


BERTCH & CO, 


CiMBRIDGE CITY, IND. 
Write f>rci-culars and mention this paper. 


SULLY) 


Rand, McNally & Co.’s 


Business 


Atlas -- 


1889. 
‘New Size of Page, 15x 24 Inches. 


























T will contain new large-scale double- 


Now in Press. 
page maps of all important States 


2 aR % | 
Il\ (no cut-up maps). 


The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 
RAND, MCNALLY & CO., 


148 Monroe STREET, CHICAGO. 
New York Store, 323 BROADWAY. 








INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 


ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in 
their names for the Iron TRADE Review, for one year. Price, $3.00. 


THE CLEVELAND PRINTING & PUBLISHING CO., 
PUBLISHERS, 


CLEVELAIND. ©. 








HERCULES POWDER 





Stamp before a blast. | Fragments after a blast. 





STRONGEST and SAFEST EXPLOSIVE 


Zrown to the Arts. 


<= ‘3 POWDER, FUSE, CAPS, 





HMHBROULES, 
TITE GREAT STUMP AND ROCK 


ANNIHILATOR. 


Electric Witiive CiHbdis, 


AND ALL TOOLS FOR STUYP > BLASTING, 


FOR SALE BY THE 


HERCULES POWDER COMPANY, 


40 Prospect Street, (leveland, Ohio. 
J. W. WILLARD, Manager. 





The Van Nostrand Science 


SERIES. 
{Smo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
SUBJECT DEMANDS. 
No 1—Chimneys fur Furnaces, Fire-Places er 
Steam ilers. By R. Armstaon -C E., 
Edition, withan Essay on High C inmeys; ed 


Pinzger. 
"= 2—steam Boiler Explosions: by Zerah Col- 


No. 3--Practical Designing of Retaining Walls: 
by Arthur J»ceoh, A. B. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Benver, C. E. 

No 5—Ventilation of Buildings; by W. F. Butler 
Kdired and Enlarged by Jas. Greenleat. 


ig Edtion 

the Designing and Construction of 
Storage Keservoirs; Arthur Jacob, A. B. 

No. 7—Sur: barged and ierent Forms of Re- 
salning Wails: By Jas. S. Tate, C. E. 

8—A Treatise on the compound Engine: by 

, ae Turnbull. Jr. 2d i anes With Additions 
by Prof. Robin 

No. 9—Fuel: By C William Siemens, D.C. L., 
to which 1s appended the Value of Artificial 
i Gapered With Coal; by John ¥ ar- 


No. 10—Compound Engines; Transtated from 
the 'rench of A. Mallet. With pests 
fpeviene Practice, by Kk. H. Buel, C. E. 2d Ed- 
tio 

No. 11—Theory of Arches; By Prof. W. Allan. 

ae G4 Taevry of Voussvir Arches; by Prof 

Cain 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d kdition. Revised. To ae 
is added Tne Action of Coal Ducts. by Ed. H 
Williams, Jr.. E. M. 

No. 1¢—Friction of Air in Mines; by J.J. At 


kin 

No. 15—-Skew Arches; by Prof. E. W. Hyde, C. E 

No. 16—A_ Graphic Method for Sotving Certain 
Algebraical Kquations. by Prof. Geo. L. vee 

No. 17—Water and Water Supply; by Prof. W 
H. Cortie'd. M. A. 

No. 18—~ewerage and Sewage Utilization; by 
Prof. W. H. Corfield. 

No I+—~“tren'h of Beams Under Transverse 
Lovd-: by Prof. W. Allan 

No. 29—Brige one Tunnel Centres; by Jobn 
B. McMaster, C. E 

No 2}—Satety Valves; by Richard ¥. Bua . E 

is, 22—High Ma-onry Jams; by John B. Mc 

aster 

No. 23—ihe Farigue of Metals Under Repeated 
Strains. with various tables of results of exper- 
iments. from the German of a Ludwig 
Spangenberg; with a preface by S. H_“hreve 

No. 24—A Practrex] Treatise on the Teeth ot 
Whee's. with the theury of the use of Robin 
son’s odontograph; by Prof S. W. Robin-on. 

No 2—Theery and calevlations of Contiauou- 
Bridges; by Man-field Merriman, ©. E. 

No. 26—Pruc ical Treatise on the Properties ot 
Continuous Bridges; by Charles Bender. 

No. 27—’n Boiler Incrustation and Corrosion; by 

Rowan. 

No. 28—On jp renemigsicn of Power by Wire 
Ropes; by Aibert W. Stal 

No. 29—Injectors: Theory and U- “ei translated 
from the reuch of M on Peuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism |ron Ships; by Prof. Fairman bh ogers. 

No. 31—The Sanitary Condition of Dwelling 
Houses in Town and Country; by Gorge E. 
Waring, Jr. 

No. 32—Cubie Making for Suspension Bridges, as 

exemplified in the construction of the Eas1 
Kiver Bridge; by Wilhelm Hildenbrand, C. B. 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E 

No. 34— Foundations; by Prof. Jules Gaudard 
C. E.; translated fr)'m the French. 

No. 25—The * neroid Barometer: its Construction 
and | +e: compiled by Prof. G. W. Piympton; 
3d edition. 

No. 36— Matter and Motion: by J. Clerk Maxwel: 

No. 37—tieographical Surveying: its! ses. Meth- 
od- and Kerults; by Frank De Yeaux Carpenter 

No. 38—Maximum Stressesin Framed Bridges; 
by Prof. Wm. Cain. 

No. 3-—A_ Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical tele gra- 
_bher; 2d edition. 

o. 4—Tranewiss'on of power by Compressed 
pp by Kobert Zahner, M E. 

No. 41—Strength of Marerials; by William Kent. 

No, 42—Vouxsvir Arches. applied to Stone 
Bridese. Tunnels, Cuiverts and Domes; by 
Pref. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, ot John Hopkins piversity: 

No. i Tervine Wheels; by Pro P. Truw- 


bri 
No "45—Thermor'ynamics: by Prof. H. T. Eddy. 
No. {le making Machines; from the French 
of M. Le Doux. 











No. 47—Linkages: the Different Forms and Uses 

of Articulated Links; by J D.C. DeRoos, 
o 48—Theory of Solid and Sieaes Arches; by 

Ww m. Vain, C. E. 

No. 49—Un the Motion of a Solid in a Fluid; by 

omas Criig Ph D. 

No. 50—tewelling Houses; their yg” iF 

_—— and Arrangements; by Prof. 


No. 5.—The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 42—I maginarv Quantities: translated from 
the French of M. Argand; by Prof. Hardy. 

He, co 38 suction Coiis: how made and how used 

tio 

No 54—h inematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. 55—Sewer (iases; by A. De Varona. 

No. 56—The Aornel Lateral sromare of Earth- 
work; by Benj Baker. M. Inst C 

No iT aaunaaioens Riectrie tights: hv Compt- 
Th. Du Konce!l and Wm. Henry Greece ; 
edition. 

No. alge 3 Ventilation of Coal Mines W. 
ot a E.. F.S.58 

No. 59—Railroad Eoncmics: or Note’ with 
Comments; by 8. W. Robinsen, C. 

No. 60—“treng'h of he Bridge Mem. 
bers; » Kobinson, C. E. 

No. 61—Potable Water, and the Different Meth- 
oF RA Detecting Impurities; by chas. W. 

olkard 

Neal bind The Theory of the Gas Engine; by Du- 
No. te ol Drainage and Sanitary Plumb- 
ing; hy W. P. Gerhard: 2d edition. 

No. 64—Ele. tro-Magnets: by Th. Du Moncel. 

No. Rocket Logarithms to Four Places 

imais. 

No. 06—1» non gama Machinery; by Silva- 
nus P. 

he 67—Hydreulie Tables; by P. J. Flynn, C. E 

No 68—Sream Heating: by Robert Briggs. 

No. eel P.oblems; by Prof. koye; 3d 


editi 
en Materials; by M. P. &. Ber- 
ele 


No. 71—Dynamic Elec‘ricitv; by token Hopkin- 
om J. A. Schoolbred and #. E 
No. 72 Tovographical Surve ings Geo. J. 
Specht, Prof. A. S. Hardy, John B. McMaster 


and H F. Walling. 

No. 73—Symbolic Al ebra: or the Algebra of Al- 
qitornle Number. ; by Prof W. Cain. 

No. 74—Texting Se ahtiness their yi ort Con- 
struction and Use; by Arthur V. Abbo 

No. 7A— nt Prgr s- in © Cocaang OO 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 

hompron. 

No. 76— Modern Reproductive Graphic Proces- 
sex; by Lieur. Jas.S Petrit, U.S. 

No 77—Stadia Surveying; the theory ‘of Stadia 
Measurements; by Arthur Wins'ow. 

No. 78— The Steam Engine Indicator, and its use, 
am W B Le Van 

o. 79—The aus of the Earth; by Frank C. 
< Roberts C. E. 
No, 8—Healthy Foundations for Houses: by 
Glenn Brown. 

No 81—Water Meters: Cc parative Tests of 
Accuracy, Delivery. etc. wistinctive Features 
of the Wor hingten. Kenneuy. Siemens and 
Hesse Meters: by Ross E. Browne. 

No. 82—The Preservation of | imber, by the use 
of Antise ptics; by Samuel Bagster Boulton 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw. C. E. 

No, 84—-Flow of Water in Open Channels, Pipes, 
Conduits. Sewers, etc.; with tables; by P. J. 
Flynn. C. E. 

No.8 —The Luminiferous Ather; by Prof. D 
Volson Word. 

No, 86—Handbook of Mineralogv: Determina- 
tion and Diser perm of of 4} perale found in the 
United ~tates; by Prof J.C. Fove. 

0. §7—Treatixe on the Theory of the Construc- 
len of Helicoidal Oblique Arches; by Jehn L. 
Culley.C EK 

No. 88—Beame and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—M«adern Gun Cotton: I[t- Manufacture 
Properties ene Analysis; by Lieut. John P. 
Wisser, U. 8 

No. %— "powed ais as Applied to the Gyro- 
scope: by Gen. J G. Barnard. 

No. pt Leveling: Barometric, Trigonometric 
and Spirit; by Prof. I. 0. Raker. 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Kedwood. F. ©. F. 

No. 938—Notes Embodying Recen Practice 
the Sanitary Praina,ye ot Buildings: with mem- 
oranda on the Cost of Plumbing Work; by Wm. 
Paul Gerh»rd, C. 

No %#4—the aT of Sewage; by Dr C. 
Meymott Tidy. 

CLEV+LAND PRINTING AND PUB. CO., 
Cor. Wood and St. Clair S.v.. Cleveland,O. 

es* Copies sent by mail on rece_pt of price. 
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Ww. Fitzsimmons & Son, ' “‘leveland, 0........ 10 
Curry & Co.. Meadvillle, Pa............cs0........ 
Cheveans Wheel & Foundry Works, Cleve- 


For Sale— 

Foundries, Furnaces, Machinery, ete........... 14 
Flue Cleaners— 

Cleveland Flue Cleaner Co., Cleveland, 0... 14 
Files— 

Industry File Works, Cleveland, 0.............. 10 
Feed Water Heaters— 

Stilwell & Bierce Manufocturing Co., » Day- 


ton ae 

Laidlaw & Dunn Go; Cincinnati. 0............. 18 

W.C. Armstrong & Go., Springfield, O......... 19 

Hop s Manufacturing ‘Co., Springfiela, 0... 20 

Lord. Bowler & Co., Cleveland..................... 
Fire Hose— 

Fabric Fire Hose Co., New York................ 2 
Hardware— 

Wm. Bingham Co., Cleveland, 0........... 0 & 

Eberhard Manvfacturing Co., Clevelana, oO 10 
Governors— 

Leonaré & MeCoy, New York...................06 14 
Iron Roofing— 

Sykes Iron Roofing Co., Niles, 0.................. 


12 
Cambridge Iron Roofing Co.; Ney 0. 18 
Garry Iron Roofing Co., Cleveland, 0. 18 





Machine Shops— 
Webster, Camp & Lane Machine be ae. 1. 


Novelty Iron Works, Canton, O................... 10 
Machinists’ Tools— 

E. E. Garvin & Co., New York............-..200.0. 19 
Natural Gas Burners— 

Harmon, Gibbs & Co., Corry, Pa.............0. 10 
Old Metals— 


H. E. Collins & Co., Pittsburgh, Pa. ........... 10 
Patents— 

M.D. & L. L. Leggett, Cleveland, 0............ 1 

Jos. A. Osborne, Cleveland, O..................06 2 

H. T. Fisher, Cleveland, 0..........cccccsecceecscese 19 
Pumps (Steam)— 

Young & Locke. Tituevi'le, Pa..................0 2 

John H. McGowan & Co., Cincinnati. 0...... 2 


Hughes Steam Pump “o.. Cleveland, 0.. 

Goulds M>- nufacturing Co., Seneca Falls. 

saidiew “& Dunn Co.. , Cincinnati, 0... 18 
Pumps (Chain)— 

8. E Crawford, Norwalk, 0................00.0000 19 


Pig and Bar Iron— 








John A. McConnell & Co., Pittrburgb, Pa... 18 
Steel Rails, Blooms and Billets— 


Cleveland Rolline Mill Co., Cleveland, O.... 10 
F. Thornton, Cleveland, O................0000 10 

Saw Filers— 

R. J. Schaeffer & Co., Dayton, O................ 2 
Safety Water Columns— 

Reliance Gauge Co., Cleveland, O............... 2 
Saws— 

B.C Atkins & Co.. Indianapolis, Ind......... 1 
Steel Stamps and Stencils— 

J.H. Fleharty & Co., Cleveland, 0.............. 10 
Sheet Tron— 

Cleveland Rolling Mill Co., Cleveland, O..... 10 

Summers Bros , Struthers, O..................sseeee 10 


Saw Vises— 

E. C. Stearns & Co., Syracuse, N. Y............ 10 
Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 19 
Steam Fitters’ Supplies— 

Ween Senciaehlae Co., Cleveland. ~ 


Prererr rete ee 


ae Holders— 


Walker Manufacturing Co., Clevelcnd, 0... 10 
Tin Cans— 

W.S. Isham, Hinckley, 0...-.ccccc......sesceceeeee 10 
Turnbuckles— 


Cigveland City Forge & Tron Co, Cleveland, 1 


Ppreeerrrerrrrrerrriittitrtttri et ee 


Washing Machines— 
Horton Manu’f’g Co., Ft. Wayne, Ind......... 12 
Wire Goods— 


FB. Powe'l & Co., To'edo, 0......00. cecsesseesseeee 1 
W.S8. Tyler Wire Goods Co., Cleveland, 0... 2 


esa Machirery— 
John Adt & Son, New Haven. Ct.........-....0. 14 








Iron Ore and Pig Iron— 





Dalliba, Corrigan & Co., Cleveland, 0......... 10 

wg Oglebay & Co., Cleveland, 0............ 10 
G. Pope, Ci! (EUS 9 SEE tae RATS 10] 

3 oa) te & Co., Cleveland, O............ 10 





INDEX TO ADVERTISERS. 
A 





Pickands, Mather & Co., Cleveland, 0........ 10 | Bitne Machine Co., Warren, O.-ssseeeeerrseeerens 18; 


Cleveland City * &T 
Cleveland me seat & 


nerative Steve Co., Clevel 17 
Chester Steel Castirg Co.. Chester, he and. 19 


Cleveland... 1 


seveeececes 





Gump, A. W. & Co.. Dayton, 0. 


Graves, L 8. &£C 


Cline, E. FE. Alliance, 0................. 12 
D 

Dalliba, Corrigan & Co., Cleveland................. 10 

Daus, Felix F. & Co., New York..................... 1 
E 

Enterprise Boiler Co., Youngstown. 0... ........ 20 

re Electrotype & Engraving Co., Cleve- - 

Wesrhsedt Maliciscvaden Ge. Clsvetead ‘ott 10 
F 

Frey, Sheckler & ay ig Pawrys. acer vig 18 






Garry Tron Roofing Co. Cleveland. 
Gage Machine Works. Waterford, N. Y.. 
Co., Rochester, N. Y... 


oS enereneeecesses 


set ee eeeneeeeecocees 


2 used. 
Review, Cleveland, 0 


, care inn’ Trade Review, Cleveland, 0. tf 


For Sale. 
NE OF DUNN’S HOISTING MACHINES, 





with over 40 feet of chain. as new; 
sapacity. 600 ths. Address n, care Iron Trade 
Review. Cleveland. 0. tf 





Furnace for Sale. 


GOOD Charcoal Iron Furnaces. in Michigan. 
For varticuiars address E. C. Pope, 31 and 
~2 Wilshire Building, Cleveland, 0. tf 


For Sale Cheap. 


NEW No. 4 INJECTOR, never been 
~ 7 ones, care Iron a C) 








] Don’t be Humbugged. 


ENGINEERS ! sot te fumpuoges. 


D. Flue Cleaners to give Steam the most rerfect 
si ~ [pg entire length of tubes, and do the 
st wo 
rene bg 00 GLEA FR MF’G CO.. 
4 Frankfort St.. Cleveland, 0 





b. 
q The Crescent_Lu- 
ae arioating Com- 
qrount and — a 


will effect a sant of 75 = il. = 
vestigate their aot. RESCE rere a 
SLEVELAND, O. 





FOR SALE! 


To Steam Engine Builders, Shop Rights and 
Licenses to Build and Sell the 


QUINT 
Automatic Shaft Governor, 


Patented Feb. 22, 1887. 


Address LEONARD & McCOY, 
118 Liberty St., New York, 





Leonard & McCoy, New York. 


MM 
MeNeil, J. ©. Co., Akron, 0... 
Mansfield | ‘Steam Boiler Works, 
McNutt, ©. J., Ashtabula, O . 
Mugler & Kraus, ‘‘leveland. 


Martin & Barris, Clevel and. 


Prerrrrteiiit ett 


McConnell, John A. & Co. 
McClure & Schuler, Pittsburgh 


M 
Niles Boiler Works, Niles, 0 


Lord, Bowler & Co., Cleveland.. 


MoMyler Manufacturing Co., Cleveland... : 18 


Morton Manufacturing Co., “Romeo, Mich...... 21 
Muller Machine Co., Cincinnati, 0.......... 
Machinery Manufacturers’ Association, Cleve- 


Melowan. John H. Co., Cincinnati, O...... .... 
Pittsburgh, ie 4 
= Chiehee = ai 









. 10 
‘Mansfield, 0. 10 





Pope, E. C., Cleveland... 
Presley, C 


ee eeereseroece 


Reeves Brot Niles, O 


* ovelty [ron Works, Canton, V.. nraceman 
National Safe & Lock Co, Govdent eNnbeurvabenes 20 
°o 
Outhwaite. J. S. & Co., Spovelans... eee 10 
Osborne, J. A , Cleveland. Siiatdidincockussescs <a 
P 
Pittsburgh & Wheeling Coal Co,, Cleveland... 10 
Pheenix Iron Works, Cleveland...................0+ 12 
Powell. F. & Co., Toledo, ab 


Pickands, Mother & Co., “Cleveland................ 10 
., & Co., Cleveland 





Oe Hee esereereeeeeres 





Rainey, W.J., Cleveland 
Reliance Gauge Co., Cleveland... 


Sword, P. L. & Son, Cleveland 
Smith & Teachout, ogomns.., 
Sharon Boiler Works 


Rand, McNally & Co. , Chicago and New York 2 


eOOeeee: ee eeeereseees 





and Chicago, II! 
ee & 


Seen eeeeeeee -seerees comers seeeeete 


jhepard d, H. L.. Cincinnati, 





er, Cleveland 


Schleicher, Schumm oy a? Philadeiphia, Pa. . 
ierce Manufacturing Co, Day- 
Sykes Tron Roofing Rie MEE, Si cntnttsncensisasnsete 


sebesten May & Co., Oapyeell, REAR? RR 4 


seeeee 


see ereeeeeeeesaereeses 





Benwer, 4. J. & Co., Dayton, 


O.rcoceccercecceeece 


JOHN ADT & SON, 
NEW HAVEN, CONN,, 


Machinery for 


Straightening & Cutting Wire, 


——ALSO FOR-—— 
General Hardware Manufacturing. 


AMERICAN 


FOUNDRY PRACTICE. 


TREATING OF 





Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 


A Practical Treatise upon the 
Management of Gupolas and 
the Melting of Iron. 

By Txos. D. WEst, 


Practical! Iron Moulder and Foundry 


Foreman. Fully Illustrated. 





Sent by Mail, Postage Paid,on Re- 
ceipt of Pric’ , $2.50. 
Cleveland rinting and Pub. Co 


Cleveland, Ohio 
































IRON TRADE REVIEW. 


















































































































































































































































































































































































































































































































































































































































































































































shia . Locks, Bolts, etc. 
Door ri yc Sy dsamgpie orate Hot House Pulleys 
Door locks, knobs and Intohetmenn nn dis 60 | 42Panned Screw... discount 60410 | g Squares = 
ne dis 60 | BTASS Screw eneeneee. eins et “= discount 60410 | Niokel plated... dis 70@ 
Bell pulle.min —~ NPA nsnrrcrierroeseesosned i Japanned Side discount 60&10 Hiskel p lat ove 10475 nes 4ine. 
Bell pulls, ge noun. Be roelain and jet........... dis 6) | 2#Panned Clothes Lin -discount 60410 isston’s try squaro and T be on CBE vossseseeeeneee soneesenees 
Lever bell na pulls, genuine rein. dis 60 __ Nites aE discount 60£10 Winterbottom’s try and bags ane di hd ee vn a 
fei pnuine er is elt | Gg. br mara Sat S| eran , 
? ated FROMM Min ently ut, best makers...dis 604 
Store Prog "locks ge i godelo Wishart soeat, ate makers ..dis dis iigi@ede 0410 Biddeeicn’s nana Dios. dis 40&10@50 | Bar.  eeseegatagagy 
Store dope handle an euge10 ¥ mason ts dis TORS@TOAIOKS | EYPeNsMIth’s porwr ‘ os eet, BR | 29 anotations, 
hinges & flaps gen “66 , DIRE sesseseeereeens i ssilbtiiaisiaede esnves 
Shutter} nin cicbrour ined moana ais 4 Bemis £ all Go.'s Gast Gos. good at quality. 65@75e | Hind Stone. dis @ | | Chilled Shot * bac 25 ibs...... [ and declining. 
Ghutver knobs, genuine ong ; | Sot call Co.'s 8 Springfield Rocket. “ ry Piatesten, 1 Be. be: 6c; Axe, 4440; Slips 9e cae: BABBIT METAL. 
Shut er b rs venuine bronze dis 50 paths cack ees Ser tan Turkey oi Fe own mrnipecrinceaenenln 1s > 4 Allens stesenenneenneeseeanaereweseres nesses speees 6 
7 S00. ecoe cara cesses mneserees. 81.000 1.50 | W. B. Gen 
Sash pulls and plates, genuine bronze ‘ + ° Sliding Door, Wro ats ae Bt iy Ay ecmronatis ~-.$1,00@1.50 | WS Genui tear Ki) 
P h plates, genuine ROME. Ais © liding Door, Iron, Painted '® fcot 6c 350 dis 20 ashita No 2 stone........... ® lb 37@38 “RE RAE dididvadintinsde rm 4 
aay aay gh ng ee ee Pop m Rakes, sas TO woessvereecesneseeee sence PATE) bent Lake Ingot COPPER, 
OOF LOCKS ........0.s+ee0e0e8 le Oe t Steel : Stove Boards drinan 
phate dis 33% | Malleable dis 6545 ie neenenerernsennne 0 MBs sseessoonnnnesernmnrneeneeennnssee mie 
zers, is ized........ NEE ee CE SOON LSC RS ‘ 
Fycesinte Save. acoahkerbioninidns e des $6.00, dis 25435 w J. R. Torrey Razor Co Razors. Shovels and Spades 45 {RON AND STEEL. 
er enmesr reer rons 00. dis *5 ‘ostenholme & Betsber Wim dis 20 | Ames’ list Nov 1 1885............. ......°° a Flat Bar 
Dean’s No. 1. ® dos $6! ® doz $2.50 ne tae $10 @E£.. Te Led LN tc Be i Na aa discount 26 1% to4 by to linch 
Dean’s No. 1. LX W dos $6 $6.50: 2, $3 3658. ‘190 die sancti Door ese envnenenenneesene 50 | fe 208 WF spiel nek 85 
ee Toners eae dis 50 | Iron, Thousand, list N 1 Stove Polish, 8.00 | 162 £156 by +4 saese rH 
Cotton Chalk............ nes ¥ irgme Ordinary, Cooper’ icrember ; 5 eonene e ais 50 J “ps i Re EIT EEE ® gross ; 1 &l by! hey ek 3 
SNe. 2, 8700 Braided, oa ari fo mt November 17... ock and Carriage, Geld 7 @ gross * +f ood 10 %, % and % by Sto % 1 05 
Masons’ foal om $7.50 ¥ gross veseeeoneeeli8 25 a See ais 50 Fusing Waihi Riutedicandkatete ” ee 6 00 dis 25 Round and Sqaare. ” 
Wire Clothes, io i8, ean BME Sa dis 40 | Stair. Brass 8. ixon’s PlUMDAO «..cceeccceeee ooeee gross $5 50 net | 1 to 1% inch 
2 $2.75 ; 35: No. ROR 5 sevseeethis 25:42 Trowes. # Ib So. net | 347° 1 85 
H enema at's let. {othrors’ Brick ond Piestering a } amen a 330 
ne a dis 20410 Acme “Cant Friction)......-.ccccocsecccos dis 60410410 | Disston’ "a Brick and Pla a 3 £7 to 416 285 
Penfield Block Go., ‘Lignumvite and dis % £10 | Manilla. 3 Rope, is 56 | Brade’s bri —_--- hl 3 35 
SRNODE sti ies inte, Sax: 'epteanaden vine a dis 30 Sisal. % Gok ent toms “Spi 1c | Tacks, Brads, &c ae to 14 in eyes i 
Ma: cece. eevee eesece ood r ew List, Se ° ch 
Regular list... ......--sseres--+- 9 never dis 60@60&5 | Boxwood Rules. Dae: ‘. ptember 1. 1882. & Supplement Jan- | 7% *° % 225 
sake oll Moat oa there. cilia dh ccecica a a discount 80@80£10 eel carpet tac iron on care bet tacks ‘all kinds “me “Sts 
® doz “s14.00 From 4 to 10 Ibs wedes Iron carpet tacks all kin 10 Halt 
Draw CatNoe 5, 2 ee {0 $19.00 $30.00 dis 48 Self: Bh hg per 100 tbs 3¢ | Swedes iron Uphoiste 48 aoneone TAGGED | [B46 to 3 inch OVE ae eee SrA 
neesnee $75.00 $80. So $235. 00 400. 00 Belf-Heating, Tinned om gg om oe een 9771 a is 2 5 
Woodruft’s (P'S & W) per doz No100 Noise. | pn erPrise Star Irons dalek a 10 305 
Hale’s—Nos. 11 12 13 $15 $18dis 45 Sash Weights pa tacks | phpebemincheassoesdaceiell “a * rt 
Satenetie we oe ais 79 | *°r*™ ees ‘3384410 Heavy Sand. : 
nterprise ‘ 4 es $22.50@$25.00 | Finishine naile. . s 1% to6b 4 
Ones ge oe mee dis 234 | pi baws, nishing nails. .. 454010 * and 5-16 inch 
neing Knives. isston’s Circular. nail 60410 | 1, to 1 by a 20 
- Disston’s Ciroular.. nw... di Gim s and miners’ tacks and 5-16 inch 
m, Oe quality), ® gro, 1 blade, $7; 2 blad n’s hand panei, rip &c..... iscount 45 pand | lace tacks. psiiliilee a ..60&10 to % by &% and 5-16 inch 215 
8 “3 3 blades, $18 er es, $12; | WW See Guns Sa discount 25 | , inn 674410 | 7% to % by 44 and 5-16 inch 235 
mith’ 8, 7 doz. single, $4 50: double, $6 = ¥ ee Rega | A scl pe 330 Trenk and clout POT” ~ a naspegieantenatapneats trseed ne 5 285 
Mu dis 40 Saw Frames. os Basket nails and clout nails eoay 14 to 4, Nos. 13 to 15 
Tuck oney Drawers. White, Vermont Chair nail 60.416 | 1% to 2, Nos. 1 ‘ 

c. er’s ® doz. Red, polished & varni i oss $12.00 Geman WD epecescavucide seacee sees: 1 to 2 No’ 6 to 18. eeeees 265 
24h hs Molasses Gates. $18 @20 ished © doz $1. se" eeeees vars peel ys 10 | 1% to 2; No. = ee F S 
~ ns’ pat ‘ ‘ 
peeperes, genuine ia onbhis | lacerlll Gow Bees DO. ee --u.$13,00, dis 50 4:10 | Stamped, od g sg somepeme 3.08 

sna? A ( orrill Saw Sets No. i $15.00: 3 is |S RRgey caUNCE Rests sept Ne 
Einooin’s pattern... dis 40410 aw Bets No. i $15.00; No. 3 and 4 $24.00 Japaned & Proved. list Jan 20,1887... | pig} and Ys Nos. £3 t0 18 3 15 
EARODIR'S PARDEE -nncnnorenes aoemreorne dis 10 os hppa. dis 40 &10 areas nt is 70410 | 13-16. } and 1%, Nos. 18 to 18 2 85 
‘Nails (wire). $7 45410 Hatch, Counter, No. 171 og Enterprise Mfg. C ig 15-16, 1 ao i d ag 19 and 2D...........r0eee 3 08 
List July 1411887 | Hateh: Tea, Noe 161... don €0.°5e07 00 1 Oe pion).....dis 20810@30 | 2-1 1 and 1%5, NO. Bhevvsmenneeerneeneeeren 315 
Standard Penny Nails,®keg card ra nel 8 don &6.75@7 00 Traps. % Nos. 13 tol... 3 35 
Car lots.. $2.55 Family Turnbulls ‘ dis 50 See, Bowtoen... dis 35 os. 16 to 18 . 3 05 
iets Gham Gar Tots $2 65 Scale . List of January 12, 188 is 30@30410 | Wood, mou: sntesonsecsstenneennsnesganqeanensesnecenasennred 6010 et ane SS $4 
Nuts and Washers dis 50. Delusion 3 ¥ doz holes oa at pe ceeteorees 3% 
;% % 1 | Adj nerepers. ms tra © cross $1800 dis 16, Nos. i3 34 
4 3% 34 a wea Box Scraper (8. R. & L. Co.) Wollensak’s Pi ar 2 Ne " Nos: 16 to 18 25 
I ter ts le 8 Pox: piureenn ® doz tio, mks Twine. dis 5 2 

n lo tess th: OOb....ceeerereeverscerevoees 00, dis 1 } 4 
add letolist wh. Shall hte ee ee is 50810 No: 12, Flax Twine, 4 and 24% Balls n a1Geit 4 
Table (Humason & Beokley Mig. Stanley R. & I. Co.'s Varnished Handles di hen pS Zio... 8 

(Humason kley M tanley R. & andles dis 654 2Piy Hemp, : 5e..... 
and 8 Patter. nrnovnnnn te ‘doe ‘si ds {6 | Sete Inter hangeable Pe Bap dor $18 00 milo 3 Ply te sy ee LAS alt - Ne. t. 
sr edckocedihaeetalladatiniapeessere is .. 0, 65 
a Oakum. -$5 00 net Wood Sere screws. Cotton Wrapping, 5 =F b.... wee 1116, Nos, 1% to 15...... 7% 
OVORTTROME...0.,00ss<5eccsvnneserencess~ cosines Pbs head pue~haat Jan 27, 18s.. — .-: — ie, BOs. 16 £0 1B cccsssseecccesssoorrececonsereensoore 4+ 
U. 8. Nery... svosune BBS 0 Round heed LOD aenesssennsnennetn sn ~ 270135 Goltd box ‘Lak eye ceil ae ae and 20 28 
we ee Oe | Reta head brag =F | Ha | frente nnn disgount 20025 | 5 'Nos. 13 to 385 
om | ; new list dis 60410 F at ee eee 18 ° £ = oa Filers. Went : rr) ae. 385 
Malleable (Ha ¢ (Hammer, Noi, B80, No, ligt dis 60 Round baad Beng nnn 6 | Be | Saw filers, \  abboraaerene: (yume rd 
i SehadthscresGheneeal ‘tis 106 loa16 | Machine. round head. Gn neer ee : Weshe ka... fi % Gennaro sevveeed 15 
Boston oauaemne Steam. enesmeet- ges Smith’s Patent ...-enemn # don $1200, dis 20410810 ee eee sreovsnneneooooeneenn-svured 138 
American Be rere normaeasennenenen m 60 Boneh, wood, be ‘beech, per ‘dozen $2.35... 25410 | Penny’s......8 doz Poi. $14 as et 00, dis 33% | 114 to @b Light Band m 
anc tN RER RINNE BS 7 0@l1le | F eh, wood, ee Appleton’s.........+ ® dos Pp 1-9 dis 55 |; y % to 3-16 in P 
nee 160 ant. wood ‘ att ee $16 Os, das S088 Petes oF ry sand Ben rererdemrntnenen yd 
ie panty cvveeerenenr:20R10 | Well Wheels. 10 | VY 4% to 3-16 im...... ........00 r 
feber, a Qarpenters’ Asa high list, dis 50 gene BES gimlet point............ 6634@66 4 $in., $2.00; “o in ho wate iain! : ye SS e% a He 4 aia sana aa tad aa 
0 EE een igh list, di Bae ns cemnrenrrneneruennemmeneneneenngas Wire. “Ne and 13-16 by Nos. 11 and i2............ peice, 
sreseees 4 ’ Soeecerereces eoseceocecserosccoeseosces ng and poo cces: "a = 
Railroad, 5 to 6 Ibs anne 8 Atk saw Tools a Bagel oer acy ae = ihie by #7 +16 in eA 8 EN +7 
’ 0 : ing’ . os s ‘ g 
rend, FOF Eta ve $i2dis 60@ 6085 all ee Oe oc eee ® doz sets $6 00 + o Hos ve % “antag 8 ena cs by Nae $1 cio B 
i Piationde Eeses. ated American Cast) Ossetia Coppered Nos. 0 to 18, montet| list “dis eatiss tO B16 Ihe eer $0 
ds cece meee ase, met | ou jen {Bec vnrneig SACO | ‘Named marker Nos. Ot by Moe tha Pi 
2 a eae . net sereart’ ’s Lamp Trimmers ndouteinees vy Shears | ¢ nned market Nos. 0 to 18,...... w 570 
Brass head, Sar eto saat ¥ a Tinners’ a ad sid leheainhphamlietnesertbetin ® doz $4.00 Cast 8t00) enrvninavernnetvsnesnon vn ~ a8 % inch, beveled agon Box Iron. 
pin oh praca gy + Wir0a10 Seymours iiretcas. d Annesled Fence, N ‘Nos. @ and 9 anes gic pot adye be Ser Th ond 3 
OO ERS ie A 4-4 > cuemeneg 1s Cc. “ “ “ Leasleiiaen 
Porcelain head Sargent’ slist, 7 Saori oboe Scroll Saws. MG Stubs Steel Wire Nos. x. EN dis 75 | 7% inch, “ “ om lang 12....... 3 4 
ce head, combination list...........dis 1Oa10 Les o an complete, $10.00........... Wrencnes. WO.OR cet Sheet [ and M....3 
Gandusky Tool Ponisi lrong. re, Complete, 04.00. ...caccesccccccccosccocsocesss ~dis us Gee's penesne. cast in 10 a 55 & 3 flo. 10 to 4... ron. 
Serenee secceceerererees: one GIS 20410 Sheaves. ) i vt a RR ~discount 7 NI cdadiundatibctocustglerbanenie 355 
sisi Pliers and Nippers. Gliding Peer R. & E. listDec 18, 1885... | dis peccetvaspl dsosihseiligum, oliokeiatenascaaiel discount Todo ge is to 2 allpeniassesoqessc iol ~o 3 5 
Button’s Patent ate oo | Bains Doan Patent Roller. .....--200.- dis 60d 1082 Bowes & Call’s Combinati dis 56410 & 3 | No. 25 to 26 95 
aw R, at Compound Lever Guiting “Ni Sliding — Pat’nt Roller, Hatfield’s dis Donohue’s Engeneers’ PS 0. 27 806 
Po in., $13.50; No. 4, Ti in. 21 00 ® ppers, ing Door, Corbin’s Anti-FrictionDes. i8, 1886 eeecsnnnnsecssorencsessessenesceseooess 25 | No. 28 315 
Gas Pliers. . od is 1008314 Sh dis 6043 TI ee nS Uae ie ay Weis Maen 3 35 
Humason aggro al dis 50410 L. & I. J. White ip Tools, i NNERS’ STOCK. 1 Iron Boiler Plates, 
B&W. Tinuere’ Cutting’ Nippers”" ao. 9&5) Banca _ snk. %4 inch and heavier... a 
ips 6 per cent. dis 10 | Iron Head............ a 5 C i Wo: 1, “ 270 
Stan _ Plumbs and Levels. Se Fe ioenpinatiesnmetrentnrenmemeeoes Senta | CI ndteckienensntintinin cnnistanininesvstinactiaians CH Flange, flee oceecceseese 296 . 
e ndard RE RRL eRe ARE PARP 43 4 tia > ternal re ecampReIo: > 24 Extra Flange, otis oe pe ApmREERE 2 3 65 
Pocket levels ee ee Covcecececces 4 v8 Sieves 7 ‘pelter. o seenerensers soeceoces Solid Fire Mies d+ eae seeeereoeees 4 05 
avis’ inclinoneters........................... fie 1 Hen Metallic, new list.............00+. a American, cash, ® ih Steel Boiler P hes 
Post Hele and Tree Augers, ae sitters {8 VictOr eeesenrveenmeees wi is mai re veakele Gherdant Tin Plate. ei r Plates—1.4 in. and heavier. 
wnnennnnenvenvergvesens $2.00 | TQ 12X13 295 SCOEE..vemesnenresenennee $600@6 60 | Bell 
— anaes Hast Heke Dignee0 dos. 096.08, the take Comet omnannee ei EB the 0tD.cevenevneenseemeereronee 06 OOS 00 | GRRE! Vener AE AUP aN $2.55 
Champion IEECTBrneenvee on. $15.00 @ 916.00 | school, by cas a eR Be 2% | IC loxi4 225 "= encume “ites 5 1506 3 Seis Wianas. a ~~ $3 06 
pare neg srssseene seoeenseeescs ove neccoose® , _Miates. ema | ee 4 5 lange.... 
aughan’s Hollow Tube Post Hole..... per on tO) : Spoke Shaves. a deapaaie + i sit 25 Dee nee 14 00 nailer 80 
Potato Parers dis40 yee, Y pee 9 or pe fo pe eer "9 + 4 Aare ‘includes pis plates 90 inches wide. * 
White Mountain * fe ee nn mer S onal X add §1.90@3.00 96 to 100 in. wide mentee tb extra. 
Qaim Combination. et atone Oz yet . Spoke Trimmers. 8 aa Coke Tin Pilate iy to 104 in. wiee paceman KS - 
EER RS ANTE TAN MRR ELS 4) id in. wide a eaeeeereeceeeeeeseseecoes » 
yee Ee dos $13.50 | Stearns’. ® dos $10.00 dis 60 | IC 14x ce Getieesl eee ee eee s 
Risston’ 's Combined seer on Terres and Sow ————€--""2 don $9.00 dis bed RD MEMO) .ctiionnnncsiopntpvenenooee $5 60 pary American Cast Tool Steel, 
Blatant Reeciae Wisk Stas BS Basting Sp Solder. ses ROUND, SQUARE AND OCTAGON.  cts.Ib 
Praning Sheers ~  SA ® doz $12.00 Sis 25 | Dritannia. ; . dis 70410 | Half and Half, in bars warranted ) 9.16 to 36" pactysive.. Rented 09 
cooscnanorennssien “ip Gos 3:75 $4.00 net | POSEEB BrOS. «---evrsersereen Remmemener ys * | No. I, Refined. Quotations | 7-16 to! and 2% to Sin... 10% 
50410 co renseoee to 
ae ae Sto ll-l6an 4% hi 


































































IRON TRADE REVIEW. 











TaAVELER’S RECISTER. 
Standard Time. 
Revised March 6th, 1888. 











N.Y. C. & St. L. 8. R,Co,— ‘The Nickel Plate.” 
B ffal BaASTWARD. so Pe ead EASTWARD. No. 5. No, 7. No, 9.* No.13° 
uffalo Passenger........ am am | Poledo.........d¥ - 
Chicago Passengers. 920 DM cierimenne ‘hale Harborar| 8 io 8| 20 F™| £60 eal 7 oem 
Local F Fits SERRE RRS ST ee 40> m 56 4am mont.........| 9 : 80 610 1 
WESTWARD. ARRIVE. pucane. oa me a co 4 4 a7 635 (1115 
Chicago Passenger.......0....sseserersereeses am Bellevue ve ei 987 «18308 «1640 [1140 em 
Fostoria Passenger.. oe ‘ 4 2 m 451pm™| Monroemiie.iv| 955 |320 |68 | 310.0 
Local Freight 550 am | Norwalk ......../1010 | 340 | 715 | 822 
Bee maven Lissa Siverta 7:40 a. Weilington ......\11 00 432 808 40v 
«hse 
"uci Ace ‘Accommodation departs 6:24. m. 12:10 | Orevitig: seme 0S an ¥4 9 te Siz 
a. m., 5:5 p. m. Orrville. 
All trains daily, except Sanday, laos oe a 4 | 4 4-4 hte 76 
Cleveland & Pittsburg. or sscaee Ivi 120 |635 |752 | 752 
ARRIVE. DEPART. Valle i sree 3 > f 4 3 be 332 
New York Express............. 1245pm 7 4am NewCumber!’ *d| 223 748 9 10 910 
New York F xpress ............ 655pm 140pm Snerroasviue.. 245 8 00 925 935 
Alliance & Akron Accom... 935am 32pm Leesville... | 252 808 940 940 
Night kxpress Accommodation. és * soe. 4 = werston....ar 2 AgRpM x lieu 9Wanu 9 Oa 
XPTOBS...cccsescccccreveees 7 ~ 
: aily; Pall aif ether trains daily except Sunday. et et = ." PM 
mt. eo & Pan Handle Route Cambridge. ...... 435 
C., A. &C.R ARRIVE. pePART. | Macksburg ..... 6 02 
Akron, Col. & Cin.  Bigor” 540pm 810am| Maretta........ar! 715 em 
ae = etn . use oom WESTW ARD.| No. 6. 
k & Columbus Exp...... 2 >= pm 
Akron & Orrville Accom. ee 9 83pm prarietts weveee Iv| 6 ess 
The 8p. m train runs d sy. , Pullman aaron sone 925 
lace sleeping cars attach All other trains N ww Comerst'n B 
Saily except Sunday. 11 04 aw 
Erie Railway. TB au| 3 idee 
Depot. South Water ot. and Viaduct. 1132 3A5 
bie Rion TS SUT ue |t8 
N.Y. tts. Express.......... 15 58 a m am 
Fast N. Y. & Pitts. Express..*10 55am *3 Ovom .|12 20 pu} 5 02 
Mahoning Accomm ne. : t6 40am -|12 50 535 
ttsbure Saprate..- ‘Sea tt 5 50 
oungstown Local..... ....... m 140 6 5. 
Mahoning div. and Pitts tocal “11 40am ty 1 45 6 35 
Mahoning Val Accom..... *4 30pm 218 702 eekveas 
Pittsburen Express............ +1 Op = 1110pm N 33 3 
New York Express............ oo. OOO DD inersteesedes M ; \3> 4 1B 
* Daily. t+ Daily except Sunaay. "t Daily ex- Bellnce © 2... 735 
sept Monday. OVUE..........4 ‘ . . 4 z 51 
Lake Snore & Michigan Southern Railroad. "1455 1017 $4 
Taare Goro EAST. trun West. Waste | Peleg asl 6 eli al eos wl San 
No. 4, Fast Limited Fv...... 25:am *%2 55am 
No. 6. N. Y. & Kos. Bs... ba om sale No. 7|so 25/Haron Divis’n.|No. 26/No »8 
’ m 
ge. 08 v-bree kt as 7 Bea “ pal ae 450 pm) 7 40am) Ar.. Huron Lv) 85am) & 30em 
x "19. Toledo & Sandusky 32 7 22 riese ng; “19 | 545 
Accommodati /n .............. EF GEO eccindn tes i |, 7 a --ee Milan ...... 92 | 603 
No. 24. Buffalo Accom...... ....-ssee-ceess 17 Mam | Lv 35: |lv 6 Norwalk... |A? 955)Ar 630 
No. 10, N. Y. & Boston *Flyer,”’ *1150am/Ar pMjir as Lv amily am 
No. 12. N. ¥.& Bos. Ex pe RR gy ay ee Monroeville .)............!.......cc0« 
No.2. Night Express... 79 om 110 Onpm * Daily. 
No 26, Conneaut ACOOM......---r1--+- 14 25DmM| Train No. 13 leaves Toledo *7 45 p. m.; arrive 


TRAINS GOING WEST. eAtrl 


East. 
- 12 1 oer Oe Ste as 


ve 


Cleveland Express. 2 bam 

No.28, Cher Ex. via Sand’y.. 15 30am Ege= 
a im As via ere : <ceciidioniake 5 45am 

0. 21. Toledo Ex. via No’ 

waik and Sandusky... ...... 112 50pm 3 Opm 
No. 5. Fast St. Louis & 

eago Ex.via Sand vel. Geena ~ *10 S0am "10 55am 
wo4 hi.Pac.Ex.via Nor’k *6 05pm *7 15pm 

No. 91. Elyria Accommoda- 

tion. to Eris SPINE. ccistndiansedanenmsnakons 4 0pm 
No. 27, Conneaut Ape. 2) 7 ge 


Ticket Office 9 
buildirg. Tel: 7 Bs. = ia 
a GAUL, J. SMITH, 

Pass. Ag’t. Gen't Pass. & Ticket Ag’t. 
Cleveland and Canton Railroad. 
Arrive.—Canton. Sherrodsville and Coshocton 

9 55 a.m., 7 00 p.m 
Kent —*7 50a.m.. *7 16 p.m. 
Bedfora—*7: 50 a.m., 1:06 p.m., 7 18 p.m. 
Newburgh and Miles avenue~7:10 a.m.. 4: 15, 
p,m. 5:33 p.m. 


ee Mier Gavi & Cosh’t’n—7:00 a.m. and 
K ode Po8:38 m. and *8:36 p 
a a. ’ 

Beitord-*8: 738 a.m.. 4: Gein. Hi: 10 a,m., 5:45 p.m. 

Newburgh —e Miles Avenue—¢:12 a.m.. 2:00 

Trains feaniced with * run daily. All others 

daily except Sunday. 
Depot at Ontario street.ovon it Huron street 
Cleveland, Lorain and Wheelina. 
DEPART. ARRIVE. 


~] 








Wheeling Express........ eeenin ~¢ em 655pm STATIONS. No.1. {| No.3 No. 5. 
i TORE. ...c00c00 —— — 
Ubrichsville Express -fOpe Ree Ashland .............. Lv! 246 a 9 05 a.m| 6 35 p.m 
Lake Erie R Feterebaig mmm | | 8% | Su8 
n 
Pittsburgh & Lake Erie Railroad. | fronton | 325 | 806 | 615 ot 
On and after Jan. 2 1888, pas.enger trains | Havernill............. 346 S* 11007 “ | 636 “ 
will depart from and arrive at the Pittsburgh 406 ** (1028 “* | 655 “* 
and Lake Erie Depot at Pittsburgh, as follows, | Sci 412 ** 11033 “* | 700 “ 
Central time: 427 * 11005 os 715 - 
P. & L. E. R..R. Depart for— A |e eS: 
No. 1, Cleveland, Bradford and Kast,..... § 25 a.m 504 11132 © | 753 & 
No. 5. Buffalo, St. Louis. Cleveland... 745 a.m 5 18 os i & 8 07 mn 
No. 5, Beaver Falls Accommodation....... 8 40 a.m 530 © 01 p.m) 8 20 * 
No.7. Buffalo, New York. and all New 520 Bi a Laan os 
England pointsy..........0..cscssscseseees 10 15 a.m ¢ 35 os as 9 06 a 
No. 9, Chicago, Cineinnati, St. Louis,... 110 p.m o1 * | 126“ | 931 2 
No. 11, Buffalo Express.............ccecssesese 330 p.m 72 * | 136 ™ | 949 * 
No.’13, Beaver Falls Accommodation, MRE 5 20 p.m 12 “ 1 . os 10 08 ney 
No. lt, Buffalo Express... seseeseeet O 30 D.m 808 * £3 pwr 4 Ht oe 
Arrive from— 
fio ‘ 2 Beaver Falls Accommodation... + 4 a.m Train No. | daily. $20 a.m! 3 00 p.mil0 60 p.m 
o.'4, Buffalo and Cleveland Night Exp. a.m 
No. 0, Youngstown Accommodation....... 920a.m | _ Trains Nos. 3 ‘and 5 gaily. except Sunday. 
No 8 Beaver. Falls Accommodation,......1240 p.m | COUPON TICKETS, the best routes an 
No. 10), Chicago, Cincinnati & St. Louis, 135 p.m / to all principal points in e United States - 
No. 12, Buffalo Express,...............-sessers 5 45 p.m | Canada. can be und at pe follo Stations: 
No. 14, Cincin..St [Louis and Cleveland, 805 p.m} Columbus, Circ'eville fngwton, Chil illicothe 


No. i4, Cleveland & Buffalo Express...... 35 p.m 
rohittsbureh & Lake Erie trains Nos. 4, 15, 8and 


HOLBROOK. General Seperinsendent, 


E. 
R. W. JONES, Master ot Transportation, 


D. SMITH, Gen’! Pass, ‘Ag't.P ttsburgh. 











WHEELING & LAKE ERIE; 


IME TABLE—IN EFFECT JAN. 8, 1888, 
Central StandardTime. 

























































































Mguesevitic 12 b a.m and Wereeik 12 35 a. m 
his road is now open through from Toledv to 
ban done conn with the Pennsylvania 
System for all points a 
THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
- 7. a erston. 


one Akron, Youngstown and 

* Chicago, Akron, Youngstown and Pitts- 

M. D. WOODFORv, JAMES M. HALL 
Gen’] Manages Gen’! Pass. Agt. 


Scioto Valley Railway 


TIMK TABLE. 


In effect May 27, 1888. 
THE SHORT LINE TO ALL POINTS 
North and South East and Southeast, West 
and 





























Northwest. 
TRAINS GOING SOUTH 
STATIONS. No. 2. ; No. 4. ) No. 6. 
11 2am) 52p.m 
1 44 it} 5 45 ct) 
11453 “ | 556 “ 
12 07 p.mj 610 “* 
12 2 - 6 30 ct) 
1244 “ | 649 “* 
130 “ | 733 * 
205 * | 810 “ 
214 “| 820“ 
2 27 it) 8 33 ee 
241 “| 847 °° 
257 “ | 903 * 
8 20 oe y 25 it) 
it 335 “ | 940 * 
Wheelersbursg ...... 110 “| 340 “| 945 “* 
acai’ “1350 liDts « 
anging 
TRONEON ..ccocccoccocee 420 “ |1025 “* 
Petersburg .. 430 “ |1035 °* 
shland.............. 5 00 p.m!11 05 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 
Train No. 6 takes supper at Ch Chillicothe. 


TRAINS GUING NORTH. 



































Porumeete, Fm ag | oe 


For > farther [etorection selapve te rates, co 
nections and through g Ticke, 


nt, or ad ER 
J 0.5. JA 
ROH ER sac eae, | 


phot § 








Rh Wayne, Clsoaua!& Louse 


THE POPULAR ROUTE 
BETWEEN THE 


NORTKandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUCTE, 
EVANSVILLE, 
AND ST. LOUIS. 


13 MUMHERTE 13 


Fort Wayne and Indianapolis 
Than any other Route. 
22 


29 MILES D otre ER 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
er et 
Ask for Tickets 
VIA 


FL, Warn, Gincnnati& Louisville Railroad 


For eae ee d Agents of connect1 ines. 
EST, NORTH AND SO 
a. maa eo S. A, om. 
Supt. Gen’! Ticket Agent, 


FORT WAYNE. IND. 





The Picturesaoue Lehigh 
Valle y Route, 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenic 
rocte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. uw. and 3:40 p. u., Buffalo 9:15 a. 
u. and 5:15 p. u., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world. presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
she LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely. guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’l Pass. Agent Bethlehem, Pa. 


Expiration Registry 


Manvracturers’ and Dealers’ Insurance Reg- 
rs with special ruling for number of Policy. 
mpany, seven spaces for amountson different 
property, amount of policy. amount of premiums. 
time of expiration. etc., will be sent post-paid on 
receipt of $100. Or we will give one asa 
um with each new Eoteeriotion to the [ron 
Review, price $3.00 per year. 


Address, 





rewi- 
RADE 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 





Detroita Cleveland 
STEAM NAVICATION CO, 


Week Days FOR DETROIT 9.00 P. M. 


Special Santor might and Thursday Morning 
Trips, July and August. 


Four Trips For Mackinac per Week, 
and Lake Puron Wey ports. 
All Departures from 23 River Street. 


E. B. Wuitcoms, G.P.A. T.F.Newman,G.A 





VALLEY RAILWAY. 


Depot foot South Water Street 


Arrive. Depart. 

Valley Junction Mail........... *73%am *720pm 
Marietta Expres ....... ea 100am +:5¢pm 
Cana! Dover Express ........ 450 pm *1000a w 
Akron & Cleve. Accom ....... *745pm *7 45am 

*Daily. 

tDaily. except Sunday. 
WM.THORNBIRGH, R.A. _CABRAN 

. Manager, Gen. Pass. Ag’t. 











THE FAVORITE 


AND 


Picturesque Route 


TO 


New York, Boston and the East. 


—_——_@————— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

——_e——_ 


Uhange of time goes into effect May 20. 1888. 


Central. or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 
Until further notice trains will leave from the 














New Central Depot, South Water Street and 
Viaduct, as follows: 
Depart. 

No. 62, ahoping V: Yaier 4 Accommo..... 

o. 72, New York Express,.................. *8 30 
No, 72, Fast Pitieboe ae 
No. 64, Fast New York Express... a 
No. 64, Pittsburgh Expressg.................. 
No. 66, Youngstown Accommo..... 
No. 68, Pittsburgh Express.................. 
No. 68, New York Express ........... ee T1110 p m 
No. 70, Pittsbureh Local Express........%11 40 a m 

0. 74, > henango Valiey Express.........1 400 pm 

ve. 

He. 73, Shenang» Valley wees Be ER: +923am 

No. 61, New York Expreas..... 645am 
No. 61. Pittsburgh Express... +545am 
No. 65, Fast New York Express *1055 am 
No. 65, Pittsburgh Express... -*10 55 a m 
No. 67, Pittsburgh Express... tt 120pm 
No. 63, New York Express... ................ *705 0m 
«Ho. 7 Pittsburgh Express ................ *845pm 

oungstown Local .............0.seee00 *75am 


t an 
No passengers (exce:'t ay Hy 4120p 
*Daily .+ Daily, except Sunday. 
en a is the only route bv which passe 
reach Corry, Flmira. Binghampton. 
York City and intermediate points witnout 
change. 5 No change to Bostou and New England 
cities 
Kaggage checked through to all points pest. 
Through tickets and information regarding 
route can be obtained at office, 141 Superior og 
and at ventra! Depot, South Water street and 
Viedaet, Cleveland. Ship by Erie Express. 
K. B. THOMAS, 2d Vice Preident, 
Oleveland, O. 
L. P. FARMER, Gen’! Pass. Ageat, 
New York. 
W.C. RINEARSON, Ass’tG@ P.A 
Vincianati, 0 
M. L. FOUTS. Citv Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta Caltwell. Cambridge. Newcomers- 
town, Canal over, Canton. Akron, Cleve- 
land, buffslo Moledo Fittsburgh. New 
York. Coshocton, Newa'k Z.ines- 
ville, Columbus. Chicago 
St. Louis. 


In ts April 22 1, 1888, 








GOING NORTH. GOING SOUTH. 








No. 4. | No.2. | STATIONS. | No.1 _No 1. 
“9 55 55am} 200 am)..Parkersburg...| 245 Pm 15 Baw 
12 2 pm| 645s .....Mar‘etta.... ./10 15 am } 13 Px 
12 40 705 «Caywood... | 955 6 53 
12 46 711 ww Stanley......| 949 647: 
100 7 2 .. W hipple...... 35 6 52 
110 Tae.) Ase arnet...... 92 622° 
123 Le ease | SEE 912 619 
130 755 ... Macksbure...| 9 05 6 U2! 
137 801 |...Dexter City...| 8 58 555° 
141 805 i... Fone O ive...| 8 54 550! 
143 812 -»Dudley..... 8i/ 543 
157 8 20 ...Caldweil...... 840 536: 
207 840 |..Belle Valley..| 8 30 5.6! 
217 SH tue =e ele 819 5 16! 
2:9 | 852 |.Pt. Pleasant../ 807 | 5u4 
242 9 U4 ..Byesville.....| 7 53 450), 
3 00 925 |...Cambridge. | 736 435i 4 
3 07 9 42 ...Oluham’s.....| 7 27 427.) 
314 9 40 - Milter’s...... 7 20 42,4! 
324 9 50 Kimbolton. | 710 4lu 
339 10 05 Guernsey 6 56 355: | 
347 j1012 i... Post Koy 6 49 347Y 
358 lv 23 N.Comerstown} 6 40 3 38, 
40 jlu0 = |...... olf’ ..... 6 31 3zy! 
417 10 43 “Phillipsburg. 620 417 
422 10 48 B'ack Band...) 6 14 312 
428 10 54 .. Turner’s .....| 669 3061 
448 11 04 Canal Dover.| 600 4m 2674 i 
500 1127 Jar. Vali’yJ’n.lv 2 351, 
502 PB tv. Vail’s J’n.ar 2201, 
2 - 1:05 
1231 
Fe 
11 15 pw 745 




















Train No. 8 leaves Marietta at 140 p. m. 
by ee 240, Warner 3 00, bhiba 3 20, Mack sburg 
exter City 547, Caldwell 4 25, arriving 
Cambridge 620 p.m. Train No. 5 leayes Valley 
: anetien at51‘p. m., arriving at Canal Dover 
op m 
Through coaches ontrains Nos.2 and 3 be- 
tween Marietta, ‘‘anten, Akron, Cleveland and 
Toledo. Close connections made at Marietta 
with C..W.& B.,M..c @& N,, 4. & Uy, and Uhio 
Kiver Becket; ; at Cambriege. with B. & O, +» east 
and west; at Newcomers own with P ,C.& 5t.L., 
ea-t and West; at Cana: Dover with C, L. & W. 
and C. & P , north and east; at Valley: Junction 


with W. & L. E. and Valles Ay i'r 
ICHARDS, 


A. T. Wicxorr, 
Gen. Manager. 


n. Pass. Agt. 


“ey 
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to@in. ; 11% 
d to 0.82 and Y% to 7 in.......0 ORE CARES 13 
$5 
Flats. 
cts.tb 
2 to 9-16 wide by 2 to 96 thick.............++ss000 eoeceeee 
megsemer and QO, H. Steel, 

“ ote 
hi base price. 
wpa price. OA 6 

ring 08% 
Spiat Shoe... 02% 
Sorte Shoes. tapered and burr S 

Tt 8. 1 soe 

or ext @ sizes. see classitication below. 

Machinery Steel. 
ROUNDS AND SQUARES. 
cts. per Th ex. 
1408 in. Ine. ...0.c.ccccecccccee pvcubewieainsink Aaah base 
to4 ae 0.3 
4% to 6 ¥ = 1.0 

to1516 “ 0.2 

to 11-16 “‘ 0.3 

Seb Dee ccccoseccsiscesccdacconssbenenechontectehe sadsed 0.4 
4-16 to 11-32 “* 5 








and 9-32 “ cooeo ed 

achine ctring, +pecified lengthe, ab’e 24in.. 0.” 
Machine cutting, specifiet lengths, 1't> 74in....0.4 

Machine cutting to specifie i lenuths lexs than 
12 inchee, acovrd ng to contract, bu’ not less than 
0.6 cents on each size extra. Sawing, oue-halt 
of the above extra for cutting. 


FLATS. 





cts. per Tb ex. 


2 
% hick 0.3 
to6in.. by Wand *3?’ in, thick......... .... 0.4 
eb 21... 0.3 
to 17-l6i9., bv %16 and 7-32 in. thick..........0.4 

to 1 7-16 in., by % a: d 432 in. thick.. i r 


ty 1l-l in. by Is and 7-32 in. thick. 
to 11 16 in., hy 4% and *-%2 in. thick. .. 
to % in., by t-ln and 3.22 in. thick... 24) 






3-16 to Yin., by 1.15 ana 3- 2 mm, thick......... 15 
1% to 3 in., by 1-16 and 3:32 in. thick............... 1.0 
These extrax apply on Tire, Toe Calk, Shoe 


and Flat Machinery ~teel, also on “utter Shoes. 
SFRING STEEL FLATS. cts. ex, 
1% to 4 in. by No. 4 oo to %in. inclusive, base 
land Win. hy No.1 gaugetoteauge “ ...0.2 
lto3in by No. 5g°:uce to7 eauge ae * 
% to 3 in. by No. * gauge to10 gauge Oa 
to 3i7. by No. 11 gauge to 16 cauge me A 
4Zto3in, be No. li gaugeto2gauce “ . 3.5 
to 5g 1n. by No. l0 gxuge to 1 gwange “ ...4. 
10 %in. bs No. 17 gavgeto OM gauge “ AL 
to y in. by No. zl ganeeto 2+ gauge “ ...61 
Bessemer nd nen Hearth cut to length, 2' 
nch and over 1-10 cent per Ib. extra, and under, 
y special contract. 




















ROUND SPRING STSEL. cts. ex 
54 to 1% inches.. bave 
¥% to 916 inenes... 0.2 
5g ten 7-15 1ONOS........ccrccccesecenereccesve wosevesceses eveee 0. 
Oat MNRIEL Sica ni.chcncuanin ndeieutaipiinhdibentiaame sda 1.0 
yY% inches. 1-5 
English Tool »ceel. 
JOGRIOR «cctasacscccatnoseteniininidinnniaaiaeteebin aieeaeed 1e 
Hob on’s “* Bert.”’.. ....cess0 qaaceragronsesesbenatetens Ite 
“ Lad Choice ” s 
Burden Boiler Kivets. 
44, %, 11-16 and % inches diameter.................4 & 
Bri 44, %, 11-16 and % inch diam aveeev 40 


Rollsand Oastings. 


Furnace floor «"« straightening plates.....144c 
Housings ana castings not Gioreive specified 




































































1% 
Guide plates 2 
Spindles and Coupling boxes.............0---ss000 1c 
Sand rolls and pinions, large Siz©...........000...... 2¢ 
Sand rolls and pinions, small size........ eeunienad 246c 
Pipe mill castings........ 3 C 
Rolling mill castings under 50DD...... ............... 2¢ 
Spur and bevel wheels, larg Se 
Spur and bevel wheels, small... 
Pulleys up to 30 inches............. 
Pulleys over 30 inches c 
ne . light ..... c 
© CASTINES, NOAVY........0...sceeeees seers c 
SCRAP IRON AND OLD METAL 
Net Ton. 
No. 1 R. R. wrought scrap .........cccc00- 0 sees $23 00 
iNo. 1 wrought scrap..... 20 00 
INo. 1 Machine cast Scrap................ceseeessenseee 15 00 
Stove plate (free from burnt iron)................ 1050 
Grate is ae 11 0 
Pives and fiues (Clean) 13 0° 
Tank iron...... 12 50 
Hoop and band iron 10 0 
Tron axles ...... 28 On 
Light sheet irom ......ccccccce secceees veces he aces Sithene 10 or 
ME CID inccinesescn nesses vechincoctpitthveectnbinese 16 & 
Wrought turning (free from cast) .............. 15% 
Wrought iron, oily drillings.............. seen - 1400 
Cnt BEIIIINS,.. ccconnecccosinasoccedaee SR TAE ET soorce Bn OD 
URE TIM  coniideesascunstensoneqn=nctinabeabeenti sine 10 50 
Uncut wrought iron boilers............... CS 
Steel boiler plates 
Old 1 Ome F PREIB...00cccccccccesscosnsecce gross tons $27 00 
Old steel rails ius Sebitiaasieandbenaaadans 23.00 
Car wheels ooverese 0 OD 
Old cor perih 7 
No. 1. H. red Brass 86 
Heavy yellow Drags ......ccccc.sscssssreseeeees 6% 
Light yellow Brass 6 
Scrap Zinc 3 
Tea 8 
POO TRE  icnsacdiiscestenieiniineiss.. tdane 3% 
WROUCHT IRON PIPE. 


DISCOUNTS. 





Galvanized spiral mipe...............cccse-cosessses 5t 
” atte “SERRE 3n 
Patent adiustable ells,..........ccceer seccseeseseeres 40 











PS OE RE €0 
Tin cwbing........... 5u 
Fittines for same a ae 30 
Z2xpanding conductor pipe and fittings...... 40 
ttiron pece fittings for wrought iron 
Pipe. black and GalV......c.cccccccrsessececssereree TH 
shings and plugs 7% 





























Malleabie urions...... 65 
8 I II ick. sicncccttensessvcddncces 72% 
Long serew- : 
| Gas pipe books ........... . 50 
Cast iron flanges, manifolds and expansion . 
IG ooo. ccsnvdcinciapdwenecctinenintind ngueinn 65 
Hook. | ring and expan-ion plates. coil ors 
[ron wy Globe, angle, check. cross, 
pong utterfly, throttle, back pressure 
SNM TOE WON VO iiicics ss cccscesdecccsoccess. cosccsens 65410 
Iron body: Expansion joints and iron cocks. 
all iron 541" 
Tron body: Iron cocks with brass plugs...... 60d 10 
SHOP MRINT NONE WOR icidh cocpasidevvascencsteesssccas . vsecs 
Brass: Globe, angle, check. cross safety. 
and radiator valves........... 60&10 
Tnrottle and butterfl: va ves £10 





Brass: 





meter cocks 




















Brass: Expneion joints and steam bibbs.. W&10 
Mississippi gauge COCKS................0.ceseseeeees 55 
Bingham ” 
GAS PPOVING PUMPS......02.-.....ceseccecesereeesereces 5 
‘il enps. tubricat .rs and air cocks.............. 60410 
Cocks for steam gauges we HNO 
‘ ylinder cocks......... .. HEIN 
COMP. CAUCE COCKS.......-..-.20--seceecsceeee sseeeee: SOMO 
Water gauges, steam whistles and whistle 
WU Dias vines dhtsanciindgeipsaanadiesmaviiebetion Said 60419 
Gas fixture fittings...............cccccccsserseeeeees ; 55 


McNamara bydran‘s and street washers...Spec'l 
Stop cock boxes ‘ ---Spec’l 
Galvanized wrought iron range boilers, to 
BS Bl tOMB,. ..000.cccesscsonce 
Galvanized wrought iron range boilers, 
larger 
Stands for save 
Copper bath tubs ........0......c000+ 
‘ losets scan 
Cast iron soil wipe. tos in. in-lusive.......... 
Pe . fittings. to 6 in. i 
ve 


SPR Re OPE eSOCER eee eo eneeneeeee see eeeeeeeeeeneberesssenees 


Cast ir n sinks 





























Ae ene cncceenenesere seseeeres 


SD IE, isict Succioeecadentnesenssdenan 
Drive-well points p 
itround + ey work: 

Kough and fin. plain, tray and bath b’bb- 
- 55410 





S25 


* stops, shower stops. hy- 
drant »n1 ball cocks 
Com pression: 
Rough and fin. plain. trav and bach bibbs.. 50410 
“ig stups: urinal. hopper. hy- 


eens seeeee + seneneeeones 








drant and ball cocks..... ..... . s..-esssesereeees &10 | 
Basin c: cks, from No 1 to ‘3 inclusive...... 50410 
“above No, 13, ani double ° | 
DASIN....-rerserreererenersrerrernnrecsvorecons eesronrenerenss £10 
Shamvooing and sink COCKS...........ssce00+--000- 4 &10 
PARE Y GOONS... sescsogs -scsncetaccteuapvoogecossanecase 56410 
Shampoo ng svrinklers.............scceesceeeeseeeee 50410 
Dourle bath cocks and chain stays............. 50210 
Hose goods, plain ard water back coup- | 
lings steeneeseeesensceecesseesenenec esses 55419 | 
Boiler couplings, ground face, pe | 





OS SER RES 
Boiler couplings i face. per 
DR icdditisincebesiitn: “cereus net, $i.2u 10 
Basin plugs and grates; bath, sink and 
WAH BAY. PPUES....... 0 verscovenscoasoresonecsencoones 60419 
solde*ing nipples an i UNnionS...............se000 604 10 
\nion ‘oints 
Knd ferrules: street washer screws, checks 
SOE a caitlin cacconstaakichucitbcuntstineuhseneh 
Hydrant and basin clamps. bydrant 
sorkets 





















Pip? tongs: Brown's adjustable..... ........... 
a Jarecki .... .. seteeeceesessenessereenees 
ss Robbins’ chain.............ccc00se.e0 
Brock’s 
Vises: Plein nipe.. 
— i =a 
Parker’ eomb........... 
Bauer 8 pipe and bolt... 
Machinists’ : ammefFs...........-+++ 
Corver ” 








o 
Lad 


REESE Se 
Malleable oilers and hand lamp.-.............. 
SorewWing StOCK*......-s-escseeeesecsereeserereeee sense 60 
\rm-trong 8 adj..s.able stocks and dies......25410 
Waste. at manufacturer’s prices. 

(ias fitters’ cemeat ‘A i 








SUMP ii Recccsnaccoomes Spec’! 
Riley Bros. cement.. Spec'l 
Otley Bros, steam PacKing.............c.sseeeees Spec’! 
Mineral wool,....... secccsrssereee oneecoseee senseeeeees Spec’] 
Lubricating compound................cseseseeesseees Spec’) 
Maulleable iron fittings, black and galy...... 25 


Wrou ‘bt iron co: plings and nipples, biack 
and galv......... 


standard Wrought lron, “team, Gas and 






































02-lm 





Water Pipe. 
U 4 -= : - <3 
=—o . Pe 26 oo - 4 < e 
a= a & g 2 w=S] 2% 
BES gfe] e383 Bu=|325| g#3 
a—e $< ioe 2 ==> saz £53 
Ses| Hee % 5= a iss 4.29) aad 
age) 8) 8S & "se | ee] 
In In. | Lhe. 
004 | 005 FR | O04) 27 0 05 
0 04 0 05 088 0g 18 016 
004 | 005%) .091 OM) 18 005 
00} | 007 109 | O84 | 14 005 
4} 007 | 009 118 112! la 00, 
1 0094.) 912%! .134|) 167] 1) 0 06 
1 0124) 917 140 | 2% 11%! 007 
1 0 22 025 145 2 6s os 0 98 
2 OB | 032 14 | 36] ie 010 
2% | 044 049 .2% 5 74 8 O14 
3 0 58 0 64 217 754 x Te 
3% | 070 | 086 226 900 8 02 
4 085 | 100 .237 | 10 66 8 034 
4% | 100 125 246 | 1249 8 045 
5 120 150 -258 | 1450 g on 
165 | 200 280 | 18 76 8 070 
4 200 301 | B27 8 0 85 
8 275 322 | 318 8 Li 
9 370 344 | 3370 s 1 2 
10 475 40 06 x 125 
ll 475 3T | 4502 8 150 
12 650 375 | 49:00 8 2h 
13 7 7 375 | 400 8 
14 900 37h | RO 8 
1 1 on 37K | 62°0 s 
Extra Strong, double above list. 
















































































































































































ae Extra Strong. double list of Extra VWEST’S 
x | 28 eal be 
a a or ~ 
TR: 3 Sse = aE 
“tee} FP seee] 8) le! | BOULDERS’ BOOK : 
ae <1: | MOULDERS’ TEXT-BOOK : 
as kond 
a | ae x | « 
~nN = 
2 [#2] & eess| ic ik BEING PART II OF 
=-| |*iSaz2| il lore 
|S =\® 
. |= ge 3 ie 
= | pee AMERICAN FOUNDRY PRACTICE. 
-|a#, |, /asse| 2] itl» 
Stoc| | james] |e) |e 
ne | BS | s | b 2 
é | Saal is $1 Presenting best methods and origina! rvles for 
- ; ye btaining good, sound. clean casti d 
z | air castings, an 
A ~ ~ ios Ssse = Sl sie giving detailed description for mak- 
e ¥| +3 che — rd = a 3 ing moulds requiring skil] and 
. “ re r = ix | ra 3 experience. 
PS | 4 i Zz Me al-|2 = | Atro containing a practical treatise unon the 
re —l 9 Pid: = 2 + iE; | construction of cranes and cupolas. and ‘e 
= - 133! = zlic =] Fy melting of iron and scrap steel in 
= IS) 5 *| ead ae a|*!<\2 iron foundries, by 
© ix * 3) eo 2 = sa 
mis = el leisl<|3 
ee nil =— a = 
5 | RA = a a 3 | ai 5 
= x = ~ = = onl 
E\gle |= z||<|=;z|3] THOMAS D. wesr, 
Ge 52) dest “87 =| 2 
<|*| 3 7 5 
i es x¥ | -({ 4a 
al ce ‘|| ® | Practical iron moulder and f 
= | <3 ¥| . = pomber of the American Society 0 Mechan, 
- * pe fod tan heineers and i Y 
¥| ez =yel Club Of Cleveland. Ohio.” ” Snsinecrs 
-|a* Bb - 
: : 4 12mo, Cloth, # 2,50 
?| :? : : : g 
ote Bee s 4| fully illvstrated and with 1 
: 2 Pi: = s il te mailed, prenaid, ena wl seen 
s| = PEG: = - of the price. 
ie ei A S 
| if iis 7) 13 
3| ia £ it &| :| Z|. On receipt of $3.00 we will 
B| is Sis ne a book and the Lron Trape Goetee ter one reo 
=| iz iSs- 2] J) 
o| te Sufi | jS]}cls Address’ * 
hol te g>28 Penna sai Sos 
s| £5 fa%7| || [Elle 
-|$- ey =|.\4 CLEVELAND PRINTING AND PUB. co; 
HES: Sai il la 
_iz'ae 7] Ar CLEVELAND, OHTO, 





% Iron Clad P alnt ren Clad PaintCo.. 


Factory 76 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, And 


CLEVELAND, OHIO. 


: get the rep 
article, and save liability ot 
suit for using an article 
made in violation of the 

tents issued tO Wm. 

reen and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both D 
and Ground in Oil. “sf 


the Raivoade. ” 8s 





Cleveland Co-Operative Stove Company. 


——MANUFACTURERS )¥—— 


Stoves, Hollow Ware and Plumbers’ Sinks. 


PRINCIPAL 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, Til. 
BRANCH HOUSES: 


Indianapolis. Ind, 
St. Louis, Mo. 


HOUSE: 


CLEVELAND, oO. 


Des Metnes, § 
REPOSITORIES if Minneapuiic. Mins. 
hansas Vity., Mo. 





Cleveland Foundry 
Castiasc#s 


For Machinery and Rolling Mills 


Car Wheelr 


| izes and kinds, with and without Axiles. 
tlled Faced R. R. Frogs 


STREET RAILROAD TURNO?'. 


Winkss street. | Bowler & Co 








{RON TRADE REVIEW. 

















N. D. Fuane. Prest, & Gon. foe AM . Fisuer, Vice Prest. & Treas. A. M. ALLYn, Seo. ; lit fae wii» F.E. Drury, Pres’t. THe: D. Crowell, Sec’y, 
. : —THE— f Bi ee 
B ister bona Ce! 2. eds Cleveland Foundry C0. 
creat oh ef 5 AW — CLEVELAND, O., 
h- ‘= saan we ‘ an : meet WHOLESALE ANN Manufactorers of 


. att ipa ~ nee) 
OE areas Pine & Hardwood 


FLamber Dealers,| A’ \ : Ligh iney vt vain, 


™ ‘fe FP  Japaning, Electro-Plating in 
47 CENTRAL W*Y, - >» Sa. : ickel” Bronze and Copper. 
Cleveland, O. -. Hardware Specialties made on Contract. 


sie-gy me U mber a Specialty. : i 3 We solicit corespondence and samples for 


3 estimate. 
PLAIN OAK, QUARTERED OAK ASH. CHERRY,/WALNUT, YELLOW POPLAR, HICKORY OFFICE AND WORKS ON 
BIRD’s EYE MArLE, WHITE MAPLE, ; 
MELM. tOUTHERN P beads |. . Platt St. and C. & P.R.R 
Bridge and Oar Timber Cut to ‘aie. 42 = 5 SoS &@-Take Woodland cars to Carr St. 42ly 


Crayerene WHEEL & FOUNDRY WORKS. McMYLER MANUFACTURING CO.., 
- Son sae cis icctiiemme MAHER & BRAYTON, Proprietors, M'MYLER'S 7 180 Columbus St., Cleveland, 0. 


RED BIRCH, ROCK Ga PL 





Manufacturers of SOLE MA WUYACTURERS OF THE 


© Car, Engine, Truck and , MeMYLER PATENT 
Tender Wheels. ff Revolving Steam Derrick, 


AND o 


“ggerese Peeper digg! S 13 = SEATON RIVET = BOLT HEADER. 


and Machinery Castings. hae RELY SuLe MNFRS. Also General Hoisting and Cnaialid Machinerv, Coa! and 
and Street Railroad Wheels earner SO StU MBUS, ST Ore Buckets and Dump Cars. 


R11 
and Turnonts. - 





= 


Chilled-Paced Railroad Frogs, 5 


Office: 20 Carter Street, | rR FOS 
Works: Cor. Carter and Collins Streets ~ - 
2 Cleveland Ohio. 33 PATENT 


UH, PREMLEY &OD,,"Steveuano 0 


Tools, Supplies and Machinery. I tron Roofing, Crimped and Corrugated Siding, Iron Tile 


ACENCIES: or Shingle, Fire-Proof Doors and Shutters, 
STERLING EMERY WHEEL CO.. tron Ore Paint and Coment. 


Iron Frames for Roofs and Buildings. 
Emery and Corundum Wheels. No. 152 MERWEIN ST., CLEVELAND, OHIO, 


BICKFORD BRILL CO., *@ Send for circulars and price list No. A 


UPRICHT DRILL PRESSES. 


CHAMPION BLOWER & FORGE CO., af NEW we 
Biowers, Exhausters, Forges, &c. ~ 
I. B. WILLIAMS & SONS, : a 

Oak Tanned Leather Belting, R. H. Lace. 





GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 


CORRUGATED 








Steam Pipes Boiler Coverings. e : 


mito 20 inches @13stylesCLAY CRUSHERS — 
2 Asbestos: Cements. oe eget 6 different Brickmachines. 


Mineral Wool Avoress FREY, SHECKLER & HOOVER, Bucyrus, "Oute. S=S== 


Hair Felt, 


<> nu aT MAGNE OO 


The abore out represents Reed's Cole JQHNN A. McCONNELL & CO., Aetna Medium and er Speed Engine’ 


Mention this paper. 6! Water Street, PITTSBURGH, PA. 300 to 1000 Horse Power. Latest Design. 


| For Rolling Mills, Furnaces, Pipe 
| works, Grist and Saw Mills, Ete. Also 


Cambridge Roofing Co.. Manufacturers of 


Moenufacturers of Upright Engines from 10 to 160 H. P. 


# CROWL’S PATENT STANDING SEAM, MaNERE and Heavy Castings, and” 


Plain Rolled, Corrugated and Crimped Ed M. V. SMITH’S 
oiler ee ee - Gas Producer and Furnace. 
Roofing, Siding and Qsiling. Made of Steel and Chareenl Iron, awarded ENGINES ALWAYS IN STOCK. 

First Medal by the New Orleans Exposition Warren, - Ohio. 


CAMBRIDGE : OHIO 





cE 


a 








RET Se MRE RS 








P.L.SWORD 
C.D.SWORD 


GSGINCINNATI, OG. 
Manufacturers of the 


’ Hero” , Vertical sprees: 








[MPRovED Brick JilAcHiNe: ge OOF N once Sy rs 
Z «risessemer 
g aie at GRRIER. foro Sorruny _ £25 éveLip Ave, pombe J 
asarrows & BRIO! Oe ae. Lleve/ard, L7. 
ake Truck. 





REMOVABLE WATER CYLINDERS 
Send for descript’ve circulars, 























DERS 





IRON TRADE RE 











‘The Armstrong Purifier, 


WITH 


Exhanst Heater Combined, 


Purifles the teed water by 
means of the live steam. a a 
heats the w-ter upto the bolling 
point by means of exhaust 
steam. 

A full deserirtion of this heater, together 


with a valuable treatise on steam boilers, sent 
to any address, free ot charge. Address, 


W. C. ARMSTRONG & CO., 


13iy SPRISGFIELD, O 





Sandusky Metal Works. 





FRED KRANZ, Proprietor. 
Manufacturer of 


. TRON LIME KILNS, 


Copper. sey Steel and Sheet Iron Work for 


Brewers and Distillers. 


PLUMBING, GAS AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY, Ohio, 








Corner Water and St. Clair Streets, 


CWORSWiICk MEGS. Co. 
Munir HALLEABLE AND CAST IRON FORTIS, 


a>. ER The Worswick Patent Radiators. 
AGENTS FOR IRON PIPE AND BOILER TUBES. 







Aver 25,000 


IN USE. 


OoTToO 


Combined OTTO 
Eizes: 





42 CLEVELAND, O. 


Schleicher, Schumm & Co., 
Horizontal OTTO vee Engires 








GAS ENCINE WORKS 


{ Philadelphia. 
Chicago. 


ertical OTTO Gas Engines 
7 ieee » Ponare Cylinder “OTTO Gas Engines. 
6 om 
a ne bined OTTO Gas Engine Dynamos, 
15:9,:4.°%, 10. + 25 and 50 horse-power,. 





aayac SS MPANY’S 
Improved 
Screw ‘utting 
foot or Power 
Lathes. 












Catal of lat Drill 
pualogg ot thos Tools 


— -upplie- mailed on ap- 
plication. Lathes on Trial. 


164 W Second “te, 
— 41ly OINCINNATI, 0. 





\LATEST IMPROVED 


4 Western Washer 


This Machine is now in 





‘SHIOW 8\] UO Aj}914)S PIOS 


Five Thousand Dealers, 


And in use in wore than 75.900 Houeho ds. 
We giaraniee sa isfation with each m c.ime. 
* Tt meets wth profitxble ant -a'isf cory sae 
evervwrere.” A go d margin in it for. dealers. 
Write for cit logue and term: .o 


Th: Horton Mfg Co., - Ft Wayne. Ind. 





$H"P*RD S NEw $60 
Screw Curtixe 
FOOT LATHE, 
Foot on? Power Lashes, 
Drill Presses, § roil 
Saw Attachments M n- 


Can Lathe, $1.25, 





drele, Chucks, ‘Lw st 
Drills. logs, Calipers, 
eric, Lathes on trial. 


, Lathes on payment. 

Send for ca‘atogue of Quests for A-n9reurs or 
Artisan:. Audress HW. &. SHEPA D. Agt. 

12: bast Second St.. Cinein. a i, O. 





E. E. CARVIN & CO,. 
Manufacturers of 
Machirists’ & iron Workers’ Tools | — 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 





aonis0dxy 


("7nd 9eg) 


"J N° 98 HATIIK TVSHAAINN 
MON INO 10) |VPOYY POH peaicoe o 4, 


Bpeciai Lecke'ts tor all kinds of Sinpidccaitaile to 
order. Gear and Kack Cutting. Milling and 
Index Drilling to order. 


¢ 38.143 Center &*, NEW YORK, 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way alves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 





ETC., ETC 





@. W. STOCKLY. Presdent. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N.S. POSSONS, Supt. 
8. M. HAMILL, Ja., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





sae AIRONET sg 


Brush ElectricCo.. 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is aiways the Gheap- 
est. 45,000 Brush Arc Lamps now in use. Seif- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC Co. 


CLEVELAND, OWIO, U.S. A. 
AGENCIES EVERYWHERE. 93 


AUTOMATIC 


Vertical Engines, 
Especially designed for 

Small Electric Light Plants. 
Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specifications and Prices. 


LLOYD & GRIFFITH, 
Erie, Pa., U. s. A. 
‘ iy 


PENCERIAN 
TEEL PENS 


Mention this paper. 





[iocty SyAnREa aytog, ¢ 


NEW “TT? RUBBER TIKE 


BICYCLES. 


ROSTRO | “GEHK BICY: LE MADE 
UMP & Gs, bay*on, ©, 


52 inch, Fi ory price $6.00, our price $40 00. 
50 Ty « « 55 a ~ 5 00. 








uo, * 
a” ‘ “ 5 00, * oe 2% 00. 
48 od “ - 45.00, “- ot —_ 
aa * “ “ 40 1m, “« - 
Order quick. Aleo 259 second h nd aie: 


Repairing and Nickelisg. Bicycles and Guns 
tak n in t’ade. 





Champien Rubber Bucket 


CHA'N PUMP 


Mansiectured § BCravford 


NORWALK, OHIO. 


‘Chain Pum Pr 

mon & Uananslam. Woed Fores 

2 er nal og sin Steet 
ain—' ° 

ducements to parties 

car lotr 


WEBER & LIND SIGN WORKS. 











oa Turret ai Spced 












Artistic Signs. 








CHESTER STEEL CASTING CO., 








Cesston Pa, } 407 Library "EE inaointe.r |" 





LATHES JZ & | Cor. Ontario & Huron Strs., 
oe CLEVELAND. 0. 
And Brass Finishers’ 2 Ed "Streamers. Picture Painting, Care F carved Woody 
sXz tal. lass " 
Sted 
TOOLS. s 245, MUCLER & KRAUS, 
CACE MACHINE WORKS, « i) ENGRAVERS - ON - WOOD, 
Waterford, New York. 7) 3? 89 Euclid Avenue, 
Telephone 2240 CLEVELAND. oO. 
eof BOM 2.10, 15.000, Le, WEIGH, : 
sad of unequalled streagts. Stronger and more turesis| Ae ER CORR CSS. 
than ‘ron foreings la ong sesliren, sf fer wi YY ISHER : 
ver. 40.000 Crank a und Song Hed, of this H. T. Fis ; 
ton Heads ee for Locomotives. STEM ay i SOLICITOR AND coumenete 


Se eekrmirwite, 













































































“IRON TRADE 











: THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS UF ALL KINDS OF GOLD AND SILVER 


_ Mining Machinery 


CLEVELAIND, CFIC. 


SPECIALTIES.—The Linn Double-JJaw Rock Breaker and Ore 
~ ‘Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s Improved Amalgamating l’an (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





J. Surra. H. BE. Teacnovr. F. W. Surrs. 


SMITH & TEACHOUT, 
mavntersrer ot BOILERS, TANKS ad STILLS. 22 2rtsion 


REPAIRING PROMPTLY EXFCUTED. P AND +HEET TRON WORK. ALSO 
TLUES TAKEN OUT, PIECED AND RESET NEW &LUES ON HAND. 


- 644 and 646 Broadway. [91-ly] 


The HOPPFS Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Cuaranteed. 
SEND FOR 


Telephone 1121. CLEVELAND, O. 





OESCRIPTIVE 
' CIRCULAR 
A 





: aro Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., - - Sprinefieid, Ohio. | 





NILES BOILER WORKS, 


MANUFAC URERS 


Ma BOorLEERsS, 


Blast Furnaces, Tanks, Stacks, Stills, Agiiators, Car Tanks, eic. 


Corpespondence solicited. 
: REEVES BROS., Props... 
NILt8, trumbull Co., O. 





MIT. VERAON IRON WORKS, 
Oldest and Largest V orks in the Country. 


Cc. & GC. Cooper & Co., Prop’s, 
Manufacture 


Corliss Auiucp ete Cut-off Engines 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, Extra Heavy. with Girder, 
Box Frame. 


PORTABLE ENGINES, Center ano 
Side Crank, 6 to 40 H. P. 


TRACTION ENGINES, 8 to 18 H. P. 
SAW MILLS, Extra Heavy, Standar: 
= ‘and Pony, with Self-receding Bleckt 
ee d - and Late [mprovements. 
— ubular. Locomotive and Flue Bollers. 


ve Uirculars. 115] Address C. & G COOPER & CO., Mt. Vernon, 0 
Pratt. Agent. 389% St. Clair St. Cleveland. 0. 








Bend for Prices and Dorin 





_ Shapers, Engine Lathes Drills. 
. LODGE, DAVIS &CO., 


Cincinnati, O. seNwy FOR PRICES. 
15’ 20’, wo’, 32” Shapera. 'T 
1s’?, 397°, 21’". 20”. 27°" Engine Lather wis 
24°" | pright I -riils, A 
257. 8". 32’, 4” RB. . P. F, Drills. You. 








The STANDARD TOOL Co., 
CLEVELAND, bac 
"sauce uae Sa 
Machine Bit Drills, 


Bcrew Driver Bits, 
Bit Stock, 











Milling Cutters and Special 
Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 








William Fod & Co., Youngstown, 0., 
THE PORTER-HAMILTON ENGINE, 
The namilton Blast Furnace Engine, 


a = . a ag 
Hydraulic Cranes and Accumulators. 
8@ Heavy special machinery generally. Send for illustrated catalogue. 





—NATIONAL— 


SAFE & LOCK CO., 


BR‘INARD BLOCK, 
North Side Public Square, - T-lephone 399. 
CLEVELAND, O. 
MANUFACTURERS OF— 


Fire & Burglar Proof Safes, 
BANK VAULTS, SAFETY DEPOSIT 
LOXES, TIVE +ND COMBI. 
NAILION LOCKS. 

WORKS, . 

C. & P. R.R., bet. Garden & Quincy Sts. 


The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC CUT-OFF ENGINES. 


=~ from heavy patterns and of ~ 
: oied werktmeushio, — 


STEEu BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS.GEARING 


TH LA*' BOI LEY Co. 
Nos. 1 to 2 John Street. 
CINCINNATI. 0. 


C.J. McNUTT. Ashtabula, 0. 


MANUFACTURER OF 


BEVEL JIG MILLS 


For Ship S8uilders. 


The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine. 
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SEND FUR PriICE LIST & OIRCULAR 
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AWK ELATE Wont 
Out-ond-WATER-TANKS. 
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